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H i s t o c h e m i c a l  Detect ion  of the  Pos i t ion  of  Metal  

T h e  d e t e c t i o n  of t h e  precise  pos i t i on  of t h e  micro-  
e lec t rode  in t h e  t i ssue  wh ich  is be ing  e x a m i n e d  is of v i t a l  
i m p o r t a n c e  in  t h e  ana lys i s  of e lec t rophys io log ica l  pro-  
cesses on  t h e  spo t  e x a m i n e d ,  as well  as in  e lec t r ica l  s t imu-  
l a t i o n  of t he  d e t e r m i n e d  biological  s t ruc tu re ,  i.e. in  work-  
ing  w i t h  b o t h  d e r i v a t i n g  a n d  s t i m u l a t i n g  e lect rodes .  

Our  work  cove r ing  t h e  e l e c t r o l y m p h o c a r d i o g r a m  
(ELCG) of t h e  sac ra l  l y m p h  f rog ' s  h e a r t s  (Rana esculenta) 
b y  m e a n s  of t h e  m e t a l  mic roe l ec t rode  h a s  c o n f i r m e d  this ,  
a n d  i t  p r o m p t e d  us  in  t h e  f i rs t  p lace  to  d e t e r m i n e  
prec ise ly  t h e  pos i t ion  of t he  e lectrodes.  I n  o rde r  to  
accompl i sh  this ,  we i n t r o d u c e d  i ron  f rom the  micro-  
e lec t rode  i n to  t h e  t i ssue  b y  electrolysis ,  a n d  s u b s e q u e n t l y  
d e t e r m i n e d  t h e  p resence  of i ron in t h e  t i ssue  b y  h i s to -  
chemica l  m e t h o d s  in  ser ial  sect ions  of t h e  t issue.  

Me ta l  mic roe lec t rodes  (d iamete r  a b o u t  5 it) were m a d e  
of s ta in less  s teel  wire  (36 S W G  Allen a n d  H a n b u r y s  Ltd . )  
d i a m e t e r  0.3 ram,  acco rd ing  to BURE~ e t  a l ) .  

T h e  f rog was  a n a e s t h e t i z e d  w i t h  u r e t h a n e  a n d  t h e  sk in  
f rom t h e  sacra l  l y m p h  h e a r t s  r emoved .  Us ing  t h e  s tereo-  
microscope ,  t h e  mic roe lec t rode  was  i n se r t ed  a t  t h e  spo t  
w h i c h  showed  t h e  m o s t  i n t e n s i v e  pu l sa t ions .  

Af te r  r eg i s te r ing  E L C G  t h e  e lect rolys is  was  car r ied  o u t  
b y  D.C. of 0.5 V i n t e n s i t y  d u r i n g  15 sec. The  pos i t ive  pole  
was  c o n n e c t e d  w i t h  mic roe lec t rode  a n d  t he  n e g a t i v e  pole  
w i t h  ind i f f e ren t  e lec t rode  in se r t ed  in t h e  lower  l i m b  on  
t h e  oppos i te  side. T h e  l y m p h  h e a r t  was  excised  a n d  n a t i v e  
f rozen sec t ions  were  m a d e  a n d  t he  h i s t ochemica l  r eac t i on  
o n  i ron  (Fe I I )  p e r f o r m e d  ~. 

Microe lec trode  

Thi s  m e t h o d  gave  t h e  pos i t ive  r e a c t i o n  to  i ron  (dark  
b lue  colour) in  t h e  e x a m i n e d  t i ssue  w i t h i n  a r ad ius  of 90/~ 
f rom where  t h e  mic roe lec t rode  h a d  b e e n  s i tua ted .  

F u r t h e r  work  is in  progress .  

Zusammen/assung. Die M e t h o d e  de r  h i s t o c h e m i s c h e n  
D e t e k t i o n  d e r  Lage  d e r  M e t a l l m i k r o e l e k t r o d e  w i rd  be-  
schr ieben .  N a c h d e m  die A k t i o n p o t e n t i a l e  r eg i s t r i e r t  wor-  
d e n  s ind,  wi rd  das  E i sen  aus  d e r  Mik roe l ek t rode  d u r c h  
E l ek t ro l y s e  ins Gewebe  e ingef i ihr t ,  u n d  ansch l i e s send  in  
S e r i e n s c h n i t t e n  m i t  h i s t o c h e m i s c h e n  M e t h o d e n  nachge -  
wiesen.  
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Mesures  en cont inu et in situ des  pH art@riel et ve ineux  profonds  chez  le M a m m i f ~ r e  

L a  d 6 t e r m i n a t i o n  du  p H  s a n g u i n  do i t  de t o u t e  n@cessit6 
~tre  fa i te  sans  pr61~vement  de  sang,  de  fa~on non-diff6r6e,  
au  lieu m 6 m e  off Yon d@sire c o n n a i t r e  Ia v a l e u r  du  p a r a -  
m&tre p h y s i c o - c h i m i q u e  en  ques t ion ,  en  c o n t i n u  e t  de  
faqon  r ep roduc t ib l e .  P o u r  r6soudre  ce probl~me,  qu i  vise  

p e r m e t t r e  l ' 6 t a b l i s s e m e n t  d ' u n e  Phys io log ie  phys io lo-  
g ique  e t  h a u t e m e n t  q u a n t i t a t i v e  1, il c o n v i e n t  de min ia -  
t u r i s e r  l ' e n s e m b l e  61ectrode de ve r re  - 61ectrode de r@- 
f6rence de fagon A r e n d r e  le c a p t e u r  ca th6 t6r i sab le .  

L ' i n s t r u m e n t  que  nous  a v o n s  r6alis6 e t  que  r e p r 6 s e n t e n t  
les F igures  1 e t  2 r6pond  a u x  d i f f6rentes  pr@occupat ions 
c i -dessus  6nonc6es  e t  il es t  carac t6r i s6  n o t a m m e n t  p a r  sa  
b o n n e  sensibi l i t6  e t  sa  p a r f a i t e  rec t i t in6ar i t6  (F igure  3). 
L a  desc r ip t i on  d@taill6e de  la  c o n s t r u c t i o n  de  ce t t e  sonde  
es t  donn6e  afl leurs ~ e t  nous  ne  s igna le rons  ici que  les 
p o i n t s  s u i v a n t s :  (a) l '61ectrode de p H e s t  en  ve r re  ~cCorning 
015~ de 2,5-3,2 m m  de ~ et  de  50-100  # d ' 6pa i s seu r  p o u r  
la boule,  sa  r6s i s tance  i n t e r n e  (Ri) v a  de 30-800 M g2 e t  
sa  sensibilit@ est  d ' a u t a n t  p lus  g r a n d e  que  ce t t e  r6s i s tance  
es t  61ev@e, Les  cond i t ions  d ' o b t e n t i o n  d ' u n e  b o n n e  sensi-  
bi l i t6  son t :  1 °) de t r e m p e r  la boule  apr~s  f a b r i c a t i o n  
d ' a b o r d  p e n d a n t  une  q u i n z a i n e  d ' h e u r e s  au  mo ins  d a n s  
une  so lu t ion  HC1 N/1 ~ la  t e m p 6 r a t u r e  du  l abora to i re ,  en-  
su i t e  d a n s  une  so lu t ion  NaC1 M/l, 2 °) d ' 6 v i t e r  t o u t  c o u r t -  
c i rcu i t  d o n t  la  cause  p r inc ipa l e  es t  l ' a scens ion  capi l la i re  
du  l iqu ide  de  c o n s e r v a t i o n  ou ~t m e s u r e r  le long  de  la  
pa ro i  ex t6 r i eu re  d n  cy l ind re  de  ve r re  ,Corn ing~  tr@s 
hygroscop iqne3 ;  (b) l '@lectrode de r6f6rence qui ,  d a n s  nos  
p r emie re s  r@alisations, 6 t a i t  en  ca lomel  es t  d6sormais  u n e  
61ectrode d 6 r i v a n t  de celle propos6e  p a r  KENNARD 4 e t  
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