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The influence of the rostropontine-ventrolateral  region on the s leep-wakefulness  cycle 
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Summary. Lesions affect ing the  ven t ro la te ra l  area of the  nucleus ret icular is  pon t i s  oralis produced,  in chronic im- 
p l an t ed  cats,  a s ignif icant  decrease of pa radox ica l  sleep. 

Considerable  evidence has  been repor ted  in suppor t  of 
the  hypo thes i s  t h a t  the  oral pon t ine  region p lays  an 
i m p o r t a n t  role in t he  s leep-wakefulness  cycle (SWC)1-~, 
bu t  the  inf luence of its d i f ferent  s t ruc tures  is still no t  
well-defined.  The ini t ial  aim of the  p re sen t  s tudy  was 
to  de t e rmine  the  influence of the  s t ruc tu res  placed in 
tile ven t ro l a t e ra l - ros t ropon t ine  region on the  SWC of 
the  cat .  
Method. 50 adul t  ca ts  served as expe r imen ta l  subjects .  
T h e y  were equ ipped  wi th  chronic  electrodes for recording 
of EEG,  EMG of neck muscles and ocular  movemen t s .  
A deep electrode s te reo tax ica l ly  or iented in the  ven t ro -  
la tera l  region of oral pons  was also p rov ided  to p roduce  
d ia the rmocoagula t ion .  3 prelesional  recordings  (durat ion 
8-24 h) were  t aken  f rom each animal  a t  weekly  intervals .  
I m m e d i a t e l y  af ter  p roduc ing  the  lesion, the  first  pos t -  
lesional recording was obta ined.  I t  was followed by  4 
o thers  t aken  in the  following 4 weeks. All the  recordings  
(pre- and postlesional)  were made  in s t a n d a r d  condi t ions  
wi th  the  an imal  free in a t he rmoregu la t ed  soundproof  
chamber .  A q u a n t i t a t i v e  s ta t is t ica l  analysis  (S tuden t ' s  
t - test)  was carr ied out  compar ing  pre- and  post les ional  
values. The p a r a m e t e r s  selected for s t u d y  were n u m b e r  
and dura t ion  of episodes of wakefulness  (W), drowsiness  
(D), slow sleep (SS) and paradoxica l  sleep (PS), as well 
as the  t ime spen t  in each s ta te  of SWC dur ing  every  
hour  and day  of recording.  

The bra ins  were sec t ioned in series and s ta ined  by  Nissl 's  
me t h o d  in order  to ver i fy  the  locat ion and  e x t e n t  of the  
lesiolts. In  some cases,  t he  an te rograde  degenera t ion  
f rom the  lesion was s tudied  by means  of silver impregna-  
t ion methodsS,  9. 20 cats,  no t  lesioned, were uti l ized as 
contro l  animals .  
Results. Habi tua l ly ,  no s ta t i s t ica l ly  s ignif icant  differences 
were found be tween  the  values  of preles ional  recordings  
and  those  of cont ro l  animals .  The p a r a m e t e r s  ex ami ned  
of SWC did not  show any  s ta t i s t i ca l ly  s ignif icant  modif ica-  
t ion  in the  animals  wi th  lesion in the  nucleus t eg men t i  
pont i s  of Bechterew.  Animals  wi th  lesion in the  lemniscus  
medial is  showed,  only  in the  f i rs t  pos t les ional  recording,  
a s ta t i s t ica l ly  s ignif icant  decrease in the  to ta l  t ime s p e n t  
in PS,  w i t h o u t  modif ica t ions  in d u ra t i o n  of episodes in 
th is  s ta te .  Any  s ta t i s t i ca l  modi f ica t ions  were obse rved  
referr ing to W, D and  SS states .  
The animals  wi th  lesion in the  lemniscus lateral is  showed 
a s ta t i s t ica l ly  s ignif icant  decrease of SS, w i t h o u t  modif ica-  
t ions  in dura t ion  of per iods  only  in the  f i rs t  recording  
t aken  af ter  lesion. Any  s ta t i s t ica l ly  s ignif icant  changes  
were observed in the  recordings  t aken  later.  The lesion 
affect ing the  ven t ro la t e ra i  area  of the  nucleus re t icular is  
pont i s  oralis gave rise to  a s ta t i s t ica l ly  s ignif icant  
decrease in the  to ta l  t ime spen t  in PS. This  fact  was 
observed in a lmost  all pos t les ional  recordings.  The dura-  
t ion of PS  episodes was shorter .  In  th is  group of animals ,  
increase of W and D and decrease of SS were observed  
bu t  their  values  d id  no t  reach  s ta t i s t ica l  significance.  
Discussion. Our resul ts  in an imals  wi th  lesion in the  
nucleus t eg men t i  pont i s  of Bech te rew agree wi th  the  
observa t ions  of Candia  e t  al. 4, who did no t  f ind modif ica-  
t ions in the  SWC af ter  lesions in th is  nucleus. In our  
experience,  the  changes  in SWC af ter  uni la tera l  lesions 
of the  lemniscus  medial is  and lemniscus lateral is  were 
t r ans ien t .  These changes  could be a t t r i b u t e d  to an 
unba lance  in the  SWC produced  by  the  uni la tera l  lesion 
in long pa thways ,  t h a t  which  rap id ly  c o m p e n s a t e d l ,  a. 
Lesions in the  ven t ro la t e ra l  por t ion  of the  nucleus  
re t icular is  pont i s  oralis p roduced  in our an imals  an 
i m p o r t a n t  and ma in t a ined  decrease of PS  s ta te .  This  
f inding conf i rms prev ious  obse rva t ions  of Carli and  
Zanche t t i  ~ af ter  b i la te ra l  lesion of th is  nucleus.  Our 
resul ts  are also in general  ag reemen t  w i th  the  s t u d y  of 
Mancia 7, who observed  reduc t ion  of PS  and  r e t rog rade  

A lesion in the ventrolateral area of oral pontine tegmentum. 
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d e g e n e r a t i o n  in t he  nuc leus  re t icu la r i s  pon t i s  ora l i s  of 
spl i t  b r a i n  s t e m  cats.  T he  increase  of W and  D a n d  t he  
decrease  of SS d id  no t  r each  s t a t i s t i ca l ly  s ign i f ican t  
values .  Our  expe r imen t s ,  therefore ,  s u p p o r t  t he  h y p o t h -  
esis t h a t  t he  v e n t r o l a t e r a l  p o r t i o n  of nuc leus  re t i cu la r i s  
p o n t i s  oral is  ha s  a h y p n o g e n i c  func t i on  and,  as was  
p rev ious ly  r epo r t ed  2,8, t h i s  nuc leus  ha s  a n  a c t i v a t i h g  
func t i on  on  E E G .  
Resu l t s  show the  i m p o r t a n c e  of con t ro l l ing  exac t ly  the  
lesions p laced  a t  t he  level of t he  pons,  because  l i t t le  
changes  in t he  loca t ion  a n d  e x t e n t  of lesions p roduce  
qu i t e  d i f fe ren t  mod i f i ca t ions  of S~VC. Var i a t i ons  of SWC 
due  to lesions in t h e  v e n t r o l a t e r a l  a rea  of nuc leus  re t icu-  

laris p o n t i s  oral is  are d i f f e ren t  f rom modi f i ca t ions  found  
a f t e r  de s t ruc t i on  of i ts  do r somed ia l  p a r t  10; also modif ica-  
t ions  are d i f fe ren t  f rom those  "found w h e n  t he  nuc leus  
re t icu la r i s  pon t i s  cauda l i s  is a f f e c t e d n  or w h e n  t h e r e  are 
wide r  lesions a t  th i s  level  *. I t  is imprecise,  therefore ,  
to  speak  of f ind ings  a f t e r  lesion in t h e  p o n t i n e  t e g m e n t u m  
w i t h o u t  d e t e r m i n i n g  t he  s t r u c t u r e s  i nvo lved  in t he  lesion. 
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Construct ion of a thin f i lm Po2-electrode us ing  gold paste 
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Summary. A t h i n  f i lm gold e lec t rode  for  biological  oxygen  m e a s u r e m e n t  was  c o n s t r u c t e d  us ing  gold pas te .  Th i s  elec- 
t r ode  is easy  to  cons t ruc t ,  h a s  h igh  s ens i t i v i t y  a n d  is d i s t u r b e d  on ly  s l igh t ly  b y  b u b b l i n g  of t h e  s u r r o u n d i n g  fluid.  As 
a n  appl ica t ion ,  t h e  e lec t rode  was used to measu re  oxygen  c o n s u m p t i o n  of t he  skin  a n d  yie lded a r easonab le  value.  

I n  t h e  m e a s u r e m e n t  of b iological  oxygen  tens ion ,  3 
f u n d a m e n t a l  p e r f o r m a n c e s  are requ i red  for the  polaro-  
g raph ic  oxygen  e lec t rode ;  i.e. h i g h  sens i t iv i ty ,  r ap id  re- 
sponse  a n d  res i s t ance  to  t h e  effects  b y  m o v e m e n t s  of 
s u r r o u n d i n g  fluid.  These  r e q u i r e m e n t s  oppose  one a n o t h e r  
a n d  can  h a r d l y  be  rea l ized  in 1 e lec t rode  : H i g h  sens i t i v i t y  
needs  a large surface  a rea  of t he  ac t ive  electrode,  r ap id  
response  and  res i s t ance  to  f luid m o v e m e n t s  requ i re  a 
sma l l  e lec t rode  surface.  To effect  a compromise  of these  
r equ i r emen t s ,  Sa i to  a n d  Mochizuk i  3, Sai to  �9 i n t r o d u c e d  
a u l t r a - t h i n  f i lm r ing  e lec t rode  of s p u t t e r e d  p l a t i n u m .  
The  c o n s t r u c t i o n  of t h i s  e lec t rode  needs  careful  con t ro l  
of t h e  s p u t t e r i n g  a p p a r a t u s ,  b u t  t he  e l a b o r a t e l y  con-  
s t r u c t e d  e lec t rode  of ten  becomes  uns t ab le ,  p r o b a b l y  
because  t he  h e a t  e x p a n s i o n  of i n su l a t ed  p l a t i n u m  fi lm 
is m a r k e d l y  la rger  t h a n  t h a t  of the  i n su l a t i ng  glass. To 
avo id  such  diff icult ies,  K i m m i c h  and  Kreuze r  5 recom-  
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Fig. 1, A Schematic illustration of the gold paste electrode. B A 
microscopic photograph of a part of the gold paste active surface 
immersed in oil (n= 1.515) and illuminated with a light beam having 
a suitable incident angle. Olympus oil objective Hi M 100 • and 
oecular 10 • were used. 

m e n d e d  to  insu la te  a r ing  of a p l a t i n u m  foil of a b o u t  3 ~xm 
t h i c k  b y  m e a n s  of p o l y v i n y l  chloride.  The  oxygen  c u r r e n t  
of t he i r  e lectrode,  however ,  is s t i l l  a f fec ted  b y  fluid 
m o v e m e n t s ,  w h e n  u t i l ized  w i t h o u t  cover ing.  Therefore ,  
i t  seems w o r t h w h i l e  to  examine  a n o t h e r  m e t h o d  of 
c o n s t r u c t i o n  of t he  t h i n n e r  f i lm r ing  electrode.  I n  t he  
p r e s e n t  s tudy ,  we i n v e s t i g a t e d  t h e  app l i cab i l i t y  of gold 
pas te ,  w h i c h  is used for t he  p a i n t i n g  of china ,  to  the  
c o n s t r u c t i o n  of oxygen  electrode.  
Construction of the electrode. The  s t r u c t u r e  of t he  e lec t rode  
is s chema t i ca l l y  shown  in f igure 1, A. A t h i n  glass t ube  
(OD 2 mm)  is p a i n t e d  w i t h  d i lu ted  gold pas te  and  h e a t e d  
for  60 m i n  a t  a t e m p e r a t u r e  of 400~ Th i s  t u b e  is t h e n  
in se r t ed  in a n o t h e r  glass t u b e  wh ich  serves  as insu la t ion .  
Ai r  is t h e n  r e m o v e d  f rom t h e  t u b e s  w i t h  a v a c u u m  p u m p .  
The  t u b e  is h e a t e d  whi le  t h e  v a c u u m  p u m p  is st i l l  r u n n i n g ,  
w h i c h  causes  t he  ou t e r  t u b e  to  m e l t  a n d  s h r i n k  on to  the  
i nne r  glass t u b e  a n d  in su l a t e  t he  gold film. The  t ip  of 
t h i s  glass tube ,  h a v i n g  an  in su la t ed  gold f i lm in it, is 
cu t  off and  pol i shed  g e n t l y  on ar t i f ic ia l  l e a the r  w i th  
ce r ium oxide  powder ,  so t h a t  a s m o o t h  t h i n  r ing  of gold 
f i lm is exposed  on  t h e  surface  f lush w i t h  t h e  po l i shed  
cu t  end  of t he  glass tube .  T h e n  a s i lver  wire coa t ed  w i th  
s i lver  ch lor ide  is in se r t ed  in to  t he  glass t u b e  a n d  m o u n t e d  
in a su i t ab le  pos i t ion  a t  t he  cu t  end  b y  means  of epoxi-  
resin.  Th i s  Ag-AgC1 wire  serves  as t he  reference e lec t rode  
a g a i n s t  t h e  gold fi lm, w h i c h  is cha rged  a t  -0 .7  V. 
Characteristics and testing o[ the electrode. The  sens i t i v i t y  
a n d  r ep roduc ib i l i t y  of oxygen  c u r r e n t  of th i s  e lec t rode  
was t e s t ed  in a sal ine so lu t ion  b u b b l e d  w i t h  a i r  and  
n i t rogen .  The  oxygen  c u r r e n t  is of t he  o rder  of 10 -11 
A / T o r r  and  i ts  response  to  a l t e r n a t e  b u b b l i n g  w i t h  air  
a n d  n i t r o g e n  was r ep roduc ib le  w i t h i n  a re la t ive  e r ro r  of 
6 %  ove r  7 h. W h e n  ai r  b u b b l i n g  was  s topped,  t he  oxygen  
c u r r e n t  qu ick ly  decreased  b y  5% of t o t a l  c u r r e n t  and  
r e m a i n e d  a t  t h a t  level.  Th i s  m e a n s  t h a t  t he  d i s t u r b a n c e  
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