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le dosage est  r6alis6 par  spec t ropho tom6t r i e  en cuves de 
1 cm, avec un coefficient  de correct ion de 1,25 t e n a n t  
comp te  du t a u x  de r6cup6rat ion de la p r o t o p o r p h y r i n  e. 
Les valeurs  normales  sont  inf6rieures ~ 55 7/100 ml de 
globules rouges. 

Rdsultats. (Tableau.) Chez 11 malades  les chiffres ob- 
tenus  sont  normaux .  Dans  I 'observa t ion  n ~ 13, apr~s 48 h 
de t r a i t emen t ,  les P P E  6talent  k 72 7. Dans  l ' obse rva t ion  
n ~ 2, conce rnan t  un jeune homrne  de 15 ans t ra i t6  depuis 
1 mois ~ la dose de 1 g par  jour,  elles 6ta ient  de 114 ~. En-  
fin, chez un h o m m e  de 60 ans soign6 & la dose de 1,5 g/ jour  
(observat ion n ~ 6), les P P E  6talent  ~ 298 7 et  239 7 aux 
23e et 24e jours  de t r a i t e m e n t ;  au 60e jour, elles 6ta lent  
redevenues  normales  (41 7) alors que la gris6ofulvine 6tai t  
poursuivie.  

Commentaires. RIMINGTON 4 en 1963 6 tud ian t  les P P E  
au cours de t r a i t e m e n t s  k la gris6ofulvine, cons ta te  13 fois 
sur 51 des chiffres sup6rieurs k la normale,  n ' exc6dan t  pas  
100 7; ce t te  a u g m e n t a t i o n  pers is te  apr6s arr6t  du t ra i te-  
m e n t  6 lois sur 38 avec un m a x i m u m  de 90 7; il n ' y  a 
aucune corr61ation ent re  l'616vation des P P E  et  la dur6e 
du t r a i t e m e n t  et  aucun parall61isme ent re  les P P E  et  
f6cales. ~/VATSON &dans 14 cas t rouve  des chiffres normaux .  
LOCHHEAD 7 observe chez un nlalade trai t6 depuis  1 an 
des P P E  X 552 7; chez 6 autres  malades  les chiffres sont  
norlnaux.  

L ' h y p e r p r o t o p o r p h y r i e  6ry throcyta i re  indui te  par  la 
gris6ofulvine semble donc hab i tue l l ement  mod6r6e, ne 
d @ a s s a n t  pas  deux fois les valeurs  normales,  puisque  des 
chiffres n e t t e m e n t  pa thologiques  n ' o n t  6t6 consta t6s  que 

N ~ Sexe A g e  Dose Protop.  Protop.  
journa-  drythrop.  ~rythrop.  en 
li~re de avant eours de 
grisfio- traitement traitement 
fulvine (7) (7) 
(g) 

1 ~ 34 
2 g 15 
3 3 40 
4 3 45 
5 d 35 
6 3 60 

7 ~ 63 
8 (~ 65 
9 c; 6s 

10 3 40 
11 3 51 
12 c~ 45 
13 (~ 38 
14 g 69 

1 non pra t iqud 9 
1 non prat iqud 114 
] non pra t iqu5 31 
1,5 non prat iqu6 30 
1,5 non prat iqud 34 
1 non prat iqud 298 

239 
41 

1,5 25 24 
1 30 32 
1,5 48 38 
1,5 39 25 
1 non pra t iqu6 43 
1 non pra t iqu6 37 
1 non pra t iqud 72 
1,5 30 26 

15e 311r 
30e our 
15e ,our 
20e )ur 
13e ~ur 
23e ~ur 
24e ~ur 
54e lOUt 
19e lour 
4e jour 

12e ]our 
15e jour 
15e 3our 
2 mois 
2 jours 
20e jour 

dans  1 cas de LOCHHEAD 7 et  chez un de nos malades .  Ce- 
pendan t ,  il est  p robab le  que ce t te  616ration soit tr6s 
t rans i to i re  e t  doric plus f r6quente  que ne le laisserai t  
penser  les r6sul ta ts ;  dans  note  observa t ion  n ~ 6 l ' hyper -  
p ro topo rphy r i e  globulaire a r6gress6 spon tan6men t .  Le 
m6canisme d ' ac t ion  de la gris6ofulvine n ' e s t  pas  encore 
p a r f a i t e m e n t  pr6cis6. Pour  DE MATTEIS et  RIMINGTON 1, 
chez le ra t  la gris6ofulvine augmen te r a i t  la p roduc t ion  des 
pro toporphyr ines  ~ la fois au niveau du foie et  de la moelle. 
L ' ac t ion  tox ique  directe  sur le foie semble cer ta ine  c o m m e  
le sugg~rent  les t r a v a u x  de GRANICK s sur l ' e m b r y o n  de 
poulet ,  l ' appar i t ion  de cancer  h @ a t i q u e  chez le r a tL  la 
surcharge  h @ a t i q u e  en p ro toporphyr ines  aussi bien chez 
l ' an imalL  que chez l ' h o m m e  5, les pouss6es 6volut ives d6- 
clanch6es par  la gris6ofulvine dans  les po rphyr i e s  h6pa- 
t iques  avec p e r t u r b a t i o n  des 6preuves fonct ionnel les  
h6pat iques  ~,e. In  v i t ro  chez l 'animal ,  on note  une augmen-  
t a t i on  de l 'ac t iv i t6  de I 'AAL syn th6 tase  3 et  de I 'AAL d6s- 
hydrase  7 h6pa t iques ;  mais  ces pe r tu rba t i ons  ne son t  
p r o b a b l e m e n t  que secondaires  ~ une a t t e in t e  des processus  
d ' oxydor6duc t ion  par  inhib i t ion  de la N A D H  oxydase  
(LABBE 1~ qui assure la convers ion du N A D H  en NAD. 

Quand A Fact ion  6rythropoi6t ique  elle ne serai t  pas  
di recte  mais  secondaire  ~ l ' a t t e in t e  h@at ique .  Pour  
NAKAO II l '616vation des p ro toporphyr ines  6 ry throcy-  
ta i res  ne sera i t  q u ' u n  ph6nom~ne passif  secondaire  X la 
surcharge h @ a t i q u e  en porphyr ines .  La p r o t o p o r p h y r i n e  
en exc~s dans  le foie serai t  pour  une p a r t  excr6t6e dans  
les i6ces et  pour  une au t re  in t rodui te  dans  la synthbse  de 
l 'h6me p e r m e t t a n t  d ' exp l iquer  la composan t e  6ry thro-  
poi6t ique comme secondaire/~ l ' a t t e in t e  h6pat ique.  

Summary. E r y t h r o c y t e  p r o t o p o r p h y r i n  have  been  mea-  
sured in 14 pa t i en t s  t r ea t ed  for fungal  infect ions  by  
griseofulvin.  In  3 cases there  was a rise t h a t  reached  298 7/ 
100 ml red cells. In  1 case th is  r e tu rned  to normal  values  
w i t h o u t  in t e r rup t ion  of t r e a tmen t .  The red-cell  p ro to-  
po rphy r in  rise is pe rhaps  secondary  to griseofulvin hepa t ic  
toxici ty .  

H. PERROT et J. TttlVOLET 

Service de Dermatologie, Hopital de l'A ntiquaille, 
F-69 Lyon 5e (France), 23 septembre 1969. 

7 A. LOCHtIEAD, J.  DAGG et A. GOLDBERG, Br. J .  Derm. dS, 451 
(1968). 

s S. GRANIeK, J. biol. Chem. 238, 2247 (1963). 
9 F~. HURST et G. PAGET, Br. J. Derm. 75, 105 (1963). 

10 R. LABBE, Lancet 7, 1361 (1967). 
l l  K. NAKAO, O. WADA, F. TAKAKU, S. SASSA, Y. YANO et G. URATA, 

J.  Lab.  clin. Med. 70, 923 (1967). 

Local  H y d r o g e n - C l e a r a n c e  and P%- 

L/)B~ERS et  al. I measured  the  oxygen tens ion  of exposed 
cerebral  cor tex  by  means  of small  p l a t i num micro- 
electrodes and  recorded low Po2-values rang ing  be tween  
1 and 3 m m  Hg  in d i f fe rent  areas of the  cor tex  despi te  
the  fact  t h a t  the  E E G  pa t t e rn s  were normal .  In  order  to 
decide w he the r  these low Po2-values were a resul t  of a low 
regional  cerebral  blood flow or of a h igh oxygen  consump-  
t ion  ra te  of the  bra in  tissue, a new polarographic  me t h o d  
was developed.  E m p l o y i n g  the  same p l a t i num needle, 
local oxygen  par t ia l  pressure  values and  hydrogen  

M e a s u r e m e n t s  in M i c r o - A r e a s  of the Rat  Bra in  

clearance curves were recorded at  the  same po in t  of the  
bra in  tissue. 

The use of p l a t i num microelec t rodes  for oxygen  measure-  
men t s  is well known f rom the  work  of CATER and  SILVER 3, 
SILVER 3,4, CATER 5 , FATT 6 , K U N Z E  7 , L/3BBERS 8, 9, 
WHAL]~N 10, a n d  others.  I-IYMANS 11, AUCKLAND, ]~OWER 
a n d  BERLINER12,  ~ IESCHI ,  BOZZAO a n d  AGNOL113 
INEELY, TURNER,  H A R D Y  a n d  GODFREY 14, a n d  o t h e r s  
used the  p l a t i n u m or p l a t i num-pa l l ad ium electrodes for 
hydrogen-c lea rance  measurements .  F r o m  the  t ime-  
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r e s p o n s e - c u r v e  of  h y d r o g e n - c l e a r a n c e ,  r eg iona l  ce reb ra l  
b lood  f low is ca lcu la ted .  

T h e  e x p e r i m e n t a l  i n v e s t i g a t i o n  p r e s e n t e d  in t h i s  p a p e r  
is b a s e d  on  t h e  h y d r o g e n  a n d  t h e  o x y g e n  p o l a r o g r a m .  T h e  
a s s u m p t i o n  to  be t e s t e d  is t h a t  no  r ec ip roca l  in f luence  of 
t h e  2 gases  occur s  a t  t h e  p l a t i n u m  sur face .  I f  t h i s  could  be  
p o s i t i v e l y  d e m o n s t r a t e d ,  i t  s hou ld  be  poss ib le  to  m e a s u r e  
o x y g e n  t e n s i o n  a n d  local  b lood  f low w i t h  t h e  s a m e  
p l a t i n u m  needle.  

Methods.  (a) C o n s t r u c t i o n  a n d  c a l i b r a t i o n  of t h e  
p l a t i n u m  needle.  T h e  w e l l - k n o w n  m e t h o d  deve loped  b y  
CATER a n d  SILVER 2, a n d  desc r ibed  b y  SILVER 4, GULD 15 
a n d  o t h e r s  w a s  used .  T h e  e lec t rodes  h a d  t i p  d i a m e t e r s  of 
1-10 tx a n d  were  m e m b r a n e  covered .  P r i o r  to  c a l i b r a t i o n  
t h e  e lec t rodes  were  se t  t o  a n e g a t i v e  p o l a r i z a t i o n  v o l t a g e  
of  800 m V  in o rde r  to  o b t a i n  c o n s t a n t  su r f ace  c o n d i t i o n s  
on  t h e  s i l icon m e m b r a n e .  T h e  e lec t rodes  were  c a l i b r a t e d  
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Fig. 1. Oxygen and hydrogen polarogram of a 5 tx platinum micro- 
electrode. Ordinate (left side): Current of hydrogen oxidation 
process. Ordinate (right side) : Current of oxygen reduction process. 
Abscissa: Polarization voltage (mV). 

w i t h  a 0 . 2 M  KC1 so lu t ion .  B e t w e e n  c a l i b r a t i o n  c u r v e s  
m e a s u r e d  a t  t h e  end  a n d  t h e  b e g i n n i n g  of each  exper i -  
m e n t ,  m a x i m u m  c h a n g e s  of  a b o u t  5 - 1 0 %  were  o b t a i n e d .  

(b) E x p e r i m e n t a l  p r o c e d u r e .  A lb ino  r a t s  ( abou t  250 g 
b o d y  wt . )  we re  used  a n d  a n a e s t h e t i z e d  w i t h  N e m b u t a l  
(40 m g / k g  b o d y  wt . ) .  T h e  h e a d  of  t h e  r a t s  w a s  f ixed in a 
s t e r e o t a c t i c  m i c r o m a n i p u l a t o r  of L P C - c o m p a n y  (France) .  
Sma l l  ho les  of 1-2 m m .  d i a m e t e r  we re  dri l led in to  t h e  
skul l  cap  of  t h e  f r o n t a l  a n d  occ ip i ta l  p a r t  of t h e  r a t  b r a in .  

i D. W. LOBBERS, Acta neurol, scand. Supplementum 14, 91 (1965). 
2 D. B. CATER and I. A. SILVER, in Re/erence Electrodes (Eds. D. J. G. 

IVES and J. G. JANZ; Academic Press, New York 1961), p. 512. 
3 I. A. SILVER, in Oxygen Measurements in Blood and Tissues and 

their SigniJicance (Eds. J. P. PAYEE and D. W. HILL; Churchill, 
London 1966), p. 135. 

4 I. A. SILVER, Med. Electron. Biol. Eng. 3, 377 (1965). 
5 D. B. CATER, in Oxygen Measurements in Blood and Tissues and 

their Signi/icance (Eds. J. P. PAYNE and D. W. HILL; Churchill, 
London 1966), p. 155. 

6 I. FATT, J. appl. Physiol. 19, 326 (1964). 
v K. KUNZE, Pflfigers Arch. ges. Physiol. 292, 151 (1966). 
8 D. W. LI)BBERS, in Oxygen Transport in Blood and Tissue (Eds. 

D. W. LOBBERS, U. C. LUFT, G. THEWS and E. WITZLEB; G. 
Thieme, Stuttgart 1968), p. 124. 
D. W. Lf3BBERS, in Blood Flow through Organs and Tissues (E. and 
S. Livingstone Ltd., Edinburgh and London 1968), p. 162. 

z0 W. J. WHALEN, Am. J. Physiol. 211,862 (1966). 
11 E. S. HYMAN, Circulation Res. 9, 1093 (1961). 
12 K. AUKLAND, B. F. BOWER and R. W. BERLINER, Circulation Res. 

ld, 164 (1964). 
z3 C. FIESCHI, L. BOZZAO and A. AGNOLI, Acta neurol, scand. Supple- 

mentum 14, 46 (1965). 
14 W. A. NELLY, M. D. TURNER, J. D. HARDY and W. D. GODFREY, 

J. Surg. Res. 5, 363 (1965). 
15 CH. GULD, Med. Electron. Biol. Eng. 2, 317 (1968). 

Fig. 2. Upper trace: Po 2 of the rat brain. The thin lines marking the movement of the micromanipulator in steps of 10 ix. Lower trace: 
Po 2 decrease from the brain surface into the tissue (registration from the right- to the left-hand corner of the Figure). 
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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  


