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Fig. 3. Combination of Po e- and H2-clearanee ineasurement. The changeill polarization voltage, as well as in inspiratory gas mixtures, 
is marked by arrows. At the right- and left-hand corner of the Figure, the Po2 registration and in the nfiddle of the Figure the hydrogen 
registration call be seen. 

The ra ts  were i n tuba t ed  and b rea thed  spontaneous ly .  
The mic romanipu la to r  was moved  forwards  10 ~ per  step. 
At  defini te  pa r t s  of the  bra in  tissue, especially a t  Po  2 
m a x i m u m  and m i n i m u m  values, polar iza t ion vol tage was 
changed f rom 800 mV negat ive  to 200 mV posit ive.  Then 
the  animals  b rea thed  a gas mix tu re  conta in ing  hydrogen  
ins tead of ni t rogen.  Af ter  sa tura t ion  of the  bra in  t issue 
i t  was swi tched over  to normal  air. Af ter  t h a t  the  
hydrogen  clearance was recorded.  

Results and discussion. In  this  inves t iga t ion  the  com- 
bined oxygen-hydrogen  m e a s u r e m e n t  wi th  a single 
p l a t i num  microelectrode was examined.  By means  of the  
O2- and H2-polarogram (Figure 1) it can be shown t h a t  the  
cur ren t  p roduced  by  the  reduct ion  of 02 molecules at  the  
p l a t i num surface is zero if a posi t ive polar izat ion vol tage 
of 200 mV is applied.  For  oxygen m e a s u r e m e n t  a negat ive  
polar izat ion vol tage of 800 mV was applied.  At 800 mV 
negat ive  the  cur ren t  p roduced  by  hydrogen  molecules is 
abou t  0.1% of t h a t  of the  O2 molecules. No in ter re la t ion-  
ship be tween  oxygen and hydrogen  measu remen t s  could 
be seen under  these condit ions.  02 profiles as i l lus t ra ted 
in the  upper  t race of Figure 2 could rarely be recorded in 
our exper iments  (material  f rom about  25 rats). Typically,  
the  Po2-differences are smaller.  Occasionally,  a decrease 
in the  regional oxygen par t ia l  pressure wi th in  the  first  
500 [x f rom the  surface of the  bra in  was observed when the  
p l a t i num needles were moved  cent ra l ly  perpendicu la r  to 
the  brain  surface (Figure 2, lower trace).  U n d e r  these  
condi t ions  it has  to be t aken  into cons idera t ion  t h a t  the  
big electrode shaf ts  migh t  d iminish  regional  blood flow, 
especially t h a t  of the  venous  sys tem which runs main ly  
on the  surface of the  bra in  tissue. Fur the rmore ,  FATT 6 
observed a decrease of Po~-recording when mechanica l  
pressure  is appl ied to the  t ip  of the  microelectrode.  \ u  
suppose  t h a t  the  mechanica l  res is tance of the  pin caused 
the  decrease of the  P%-reading .  The low Po2-values 

agree well wi th  the  re la t ively  high ha l f - t ime values  ob- 
t a ined  for the  fast  c o m p o n e n t  of the  hydrogen  curves. 

In  Figure 3 a combina t ion  of Po  2- and  hydrogen-  
clearance m e a s u r e m e n t s  is i l lustrated.  Af ter  a change  in 
polar iza t ion  vol tage only  a shor t  t ime  is necessary  to 
ob ta in  a cons t an t  H~-value. Af ter  sa tu ra t ion  of the  b r a i n  
t issue wi th  hydrogen,  the  inspired gas was changed to air 
and  hydrogen-c lea rance  curve was recorded.  The half-  
t ime  necessary  to reach half  of the  init ial  values  of the  
hydrogen  concen t ra t ion  a m o u n t e d  to abou t  2.15-4.45 
rain, the  cor responding  Po2-values measures  in abou t  
t w e n t y  Po  2 H2-clearance combina t ions  were 1-35 m m  
Hg, in a few cases the  oxygen- tens ion  values were greater .  

In  abou t  20 combined  Po2- and H~-clearance measure-  
ments ,  the  reproducib i l i ty  of this  k ind of expe r imen t  was 
d e m o n s t r a t e d  (Figure 3). However ,  only 10% of the  
p l a t i num needles which were sui table  for oxygen measure-  
m e n t  could be used for bo th  oxygen  and hydrogen  
measurements .  A corre la t ion  be tween  Po  2 and local blood 
flow values could no t  ye t  be p roved  by  our results.  

Rdsumd. La pression par t ie l le  de l 'oxyg+ne et la 
~clearance)~ de l 'hydrogbne  on t  6t6 mesur~es dans  des 
rdgions circonscrites.  Les deux va leurs  sont  enregistr6es 
par  la m6me microdlectrode de p la t ine  (diambtre  de la 
poin te  10 ~). Cette m6thode  nouvelle  est appliqu6e dans  
des exp6riences faites sur le cerveau de Ra t s  narcotis6s 
et  on est  capable  d '6valuer  les inhomog6ni t6s  locales de 
l ' appor t  d 'oxyg+ne d @ e n d a n t  du f lux du sang. 
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The Respo ns iv enes s  of Acoust ic  Area after S t imula t ion  of the Caudate Nuc leus  

Recen t  electrophysiological  da t a  seem to indicate  t h a t  
per iphera l  s t imula t ion  of various origin m a y  ac t iva te  the  
cauda te  nucleus 1 4. The hypo thes i s  has been  suggested 
t h a t  the  cauda te  nucleus par t i c ipa tes  in the  control  of 
specific and non-specif ic  sensory af ferents  5-7. The p resen t  
expe r imen t s  were p r o m p t e d  by  the  re la t ionship  be tween  
cauda te  nucleus and  E E G  ac t iv i ty  8-H to d e m o n s t r a t e  the  
control  of the  sensory inpu t  in the  neocor tex  by the  
cauda te  nucleus. 

Material and method. The expe r imen t s  have  been  carr ied 
out  on 36 cats, curarized,  wi th  local anaes thes ia  of painful  
poin ts  or anaes the t i zed  wi th  p en t o b a rb i t a l  or w i th  
chronical ly  imp lan ted  electrodes.  We recorded the  
evoked po ten t ia l s  in the  acoustic  area wi th  or w i t h o u t  
condi t ioning s t imula t ion  of the  canda te  nucleus, periodi-  
cally va ry ing  the  in t ens i ty  of the  click sound energy  
(expressed in dB below tile a rb i t r a ry  reference level). V~Te 
used convent iona l  s te reotaxis  and  electrophysiological  
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techniques  (coaxial macroe lec t rodes  and t ungs t en  micro- 
electrodes).  E lec t rode  locat ions were checked in serial  
paraf f in  sect ions t h rough  the  f ixed bra in  (Pruss ian blue 
marks).  

Results and discussion. The condi t ioning s t imula t ion  of 
t he  head  or the  b o d y  of t he  cauda te  nucleus de te rmines  an 
inh ib i to ry  p h e n o m e n o n  on the  responses evoked e i ther  in 
t he  p r i m a r y  (A1) or in the  secondary  acoust ic  areas (A s, As). 
The inhibi t ion,  induced  by  the  cauda te  nucleus, reaches  
14-15 dB equiva len ts  for any  degree of a t t enua t ion ,  as 
shown b y  the  uncond i t ioned  responses,  ob ta ined  by  more  
a t t e n u a t e d  clicks (Figure, A-C).  The condi t ioning s t imu-  
la t ion of t he  cauda te  nucleus alone (Figure, D) has never  
p roduced  any  response  in t he  aud i to ry  cortex.  We  
evidenced the  inh ib i to ry  p h e n o m e n o n  on di f ferent  areas of 
acoust ic  cor tex  employ ing  well-defined s t imula t ion  para-  
mete rs  of the  cauda te  nucleus.  The op t ima l  p a r a m e t e r s  of 
condi t ion ing  s t imula t ion  resul ted  as follows: 10 shocks a t  
200/sec; 1.5 msec;  10 msec in te rva l  be tween  condi t ion ing  
and t es t  s t imulus.  The inh ib i to ry  p h e n o m e n o n  has  been  
grea t ly  d imin ished  even  by  small  changes  in these  
paramete rs .  An equal  degree of inhib i t ion  in A~ af ter  
condi t ion ing  of the  cauda te  nucleus has been observed  in 
ba rb i tu r i zed  an imals  (50 mg/kg  i.p.). The s t u d y  of the  
poten t ia l s  ob ta ined  wi th  microelec t rode  a t  d i f ferent  
layers of the  cor tex  (A~) showed t h a t  the  inh ib i t ion  of the  
cauda te  nucleus is exercized mos t ly  in the  superficial  
layers  (0-1200 ~,) and is less ev iden t  in the  deeper  layers 

(1400-2400 ~) (Figure, E - H ) .  E v e n  in the  cat  wi th  chroni-  
cally i m p l a n t e d  electrodes,  we observed the  same effects  
as seen in t he  acute  an imal  p rov ided  t h a t  immobi l i ty  and  
somnolence  were induced by  small  doses of p e n t o t h a l  
(10 mg/kg  i.p.). The mos t  p re -eminen t  effect  was ob ta ined  
wi th  4-5 shocks a t  150/sec; 1.5 msec;  16-20 msec in te rva l  
be tween  condi t ion ing  and  t es t  s t imulus.  

The resul ts  r epor ted  show t h a t  t he  h igh  f requency and  
shor t  du ra t ion  s t imula t ion  of the  head  and the  body  of the  
cauda te  nucleus produces  inh ib i t ion  of the  po ten t ia l s  in 
the  p r i m a r y  (A1) and  the  secondary  (As, A3) acoust ic  
areas. The inh ib i to ry  process  appears  to depend  cri t ical ly 
on p a r a m e t e r s  of condi t ion ing  s t imula t ion  which m u s t  be 
chosen wi th in  a na r row range of values. The inh ib i t ion  of 
evoked responses  in the  acoust ic  cor tex  is of 15 db  
equivalents ,  ca lcula ted wi th  the  equivalence in db  
method ,  w i th  aural  click s t imula t ion .  We have  no t  
observed any  difference in the  degree of inhib i t ion  be- 
tween  the  p r i m a r y  and the  secondary  acoustic  areas.  
L a m i n a r  analysis  suggests  t h a t  t he  degree of cauda to-  
cort ical  inh ib i t ion  is grea ter  on tile po ten t ia l s  evoked f rom 
the  superficial  layers and become smaller  in t he  b o t t o m  
layers. Our results,  ob ta ined  in barb i tu r ized  animals  w i th  
pharmacologica l  blockage of re t icular  fo rmat ion  1~, and  
the  bibl iographic  da t a  abou t  lesions of the  same s truc-  
ture  5 seem to indica te  t h a t  the  inhib i t ion  induced by  the  
cauda te  nucleus does no t  follow p a t h w a y s  via the  ret ic-  
ular format ion .  The exper imen t s  on animals  w i th  
chronical ly  imp lan t ed  electrodes indicate  the  possibi l i ty  
of ob ta in ing  equal  effects in the  p r i ma ry  acoust ic  area 
af ter  condi t ion ing  s t imula t ion  of the  caudate  nucleus,  
when  the  an imal  is in a s ta te  of d i s t rac t ion  and drowsiness  18. 

Riassunto. La s t imolazione ad al ta  f requenza  e di b reve  
du ra t a  del  nucleo cauda to  de t e rmina  inibizione dei 
potenzia l i  evocat i  nel l 'area ud i t iva  pr imar ia  e secondarie  
sia in animal i  p repa ra t i  a c u t a m e n t e  sia in animal i  
po r t a to r i  di  e le t t rodi  a dimora.  
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Curarized ca t  wi th  local  anaes thes ia  in  the painful  points .  (A-D) Super- 
imposed (7-8) osci l lograms of responses evoked s imul taneous ly  in  the 
p r i m a r y  acoust ic  area (At) and  in  the secondary  acoust ic  area (As). 
(h) Responses to a click, a t t e n u a t e d  by  -- 10 db below the a rb i t r a ry  
reference level.  (B) The -- 10 db cl icks are preceded b y  a condi t ioning 
stimulation of the homolateral caudate nucleus (10 shocks at 200/see; 
1.5 msec; 10 msec interval). (C) Unconditioned responses to a click 
attenuated by --24 db showing satisfactory degree of inhibition 
when compared with the conditioned responses. (D) Oscillograms 
showing only conditioning stimulation. (E and G) Oscillograms of 
responses evoked in the primary acoustic area (A1) through electrical 
shock on the cochlear nucleus; the top response of simultaneous 
recordings refers to the potential evoked by microelectrode at 
different depth (0 and 2200 ix); the bottom response refers to the 
potential evoked by superficial macroelectrode. (F and H) Condition- 
ing stimulation of the homolaterat caudate nucleus (10 shock at 
200/sec; 1, 5 msec; 10 msec interval) inhibits to a greater degree the 
superficial potentials and to a lesser degree those evoked in the depth 
(2200 [~). In the figure negativity is directed upwards. 
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