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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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c o n s t i t u 6 e  p a r  un  fil d ' a r g e n t  ch lorur6  p a r  61ectrolyse 
p l o n g e a n t  darts  u n e  so lu t ion  NaCI 0 , 1 2 - 0 , 1 4 M  de  fa~on 
que  ce mi l ieu  soi t  de compos i t i on  ion ique  a d a p t 6 e  h celle 
du  p l a s m a  sanguin .  L ' e n s e m b l e  es t  r e n d u  a b s o l u m e n t  
6 t a n c h e  - c o n d i t i o n  p r inceps  de b o n  f o n c t i o n n e m e n t  L p a r  
b r a sage  au  t h e r m o c a u t ~ r e  du  t u b e  de po ly6 thy l~ne  
e x t e r n e  ( ca th6 t e r  p r o p r e m e n t  di t )  a ins i  que  d ' u n  t u b e  de  
po ly6 thy l~ne  i n t e r n e  des t in6  A l ' i s o l e m e n t  61ectrique, les 
p o i n t s  de  j o n c t i o n  6 tan t ,  de  surcroi t ,  r e c o u v e r t s  d ' u n e  
g o m m e  ~ base  de n6opr~ne  (~, Chicopr~ne,,) ,  

L%ppare i l l age  de m e s u r e  do i t  poss6der  u n e  for te  r6sis- 
t a n c e  d ' e n t r 6 e  e t  nous  u t i l i sons  b. ce t  ef fe t  u n  ~,Multidyne 
L e m o u z y ~  d o n t  la  r6s i s t ance  es t  de  10~*~. Le  t e m p s  de  
r6ponse ,  assez v a r i a b l e  d ' u n e  61ectrode ~ l ' au t r e ,  es t  de 
l ' o rd re  de 2-3  s /un i t6  pH .  

Les F igures  4 e t  5 m o n t r e n t  l ' a l lu re  des  r6ponses  
d ' ac idose  enregis t r6es  chez  le Chien  sous  | ' i n f l u e n c e  d e  
l ' h y p e r c a p n i e  aigu~ p r o v o q u 6 e  chez  des  a n i m a u x  anes th6 -  
si6s p a r  2 g d ' u r 6 t h a n e  admin i s t r6 s  p a r  voie  p a r a - v e r t 6 -  
b r a l e / k g  de poids  corporel ,  h6par in6s  (1.000 U I  a d m i n i s -  
t r6es p a r  voie  i .v . /kg  de  poids  corporel)  e t  r e c e v a n t  p a r  
voie  t r ach6a le  du  gaz ca rbon ique .  On vo i t  q u ' u n e  h y p e r -  

1 B. RYBAK, Rev. Enseign. sup., No. sp6cial ~Biologie, 1, 81 (1966). 
B. RVBA~, P. BOZWr~ET et H. PEr~FoaN1s, Actes ler Congr. franc. 
Electron. m6d. G6nie biol., Tours 3-8 juillet 1967, h paraitre. 

3 P. HuBnARD, J. Res. natn. Bur. Stand. 36, 511 (1946). 
4 D.W. K E ~ h r t o  Proc. physiol. Soc. Philad. 39, 20 (1953). 
5 H. I(AULER et F. DE EDS, J. Am. chem. Soe. 53, 2998 (193I). 

]50 

~. 5O 
/ Ri- 30 M.~ 

Unitffs pH 

Fig. 3. Lin6adt6 des r6ponses et sensibilit6 d'une sonde ~ pH. 
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Fig. 4. Enregistrement eontinu du pH art6riel via l'aorte lombaire 
(Chien). Animal de 13,5 kg de poids corporel, c[mn = rythme 
thoracique. 

7,0 

7,1 

N 7.~ 

7,4 

30c/ran 50c/mn 56titan 

~Os 

100010 
s0US-larynfl~ 

Zlc/mn 

Fig. 5. Enregistrement eontinu intra-auriculaire droit du 
pH veineux moyen (Chien). Animal de 13,5 kg de poids 
corporel, c/mn = rythme thoracique. 
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capnie aigu~ provoque des troubles ventilatoires ilnpor- 
tants  pour des alt6rations Iaibles du pH sanguin - et 
apparemment  variables d'ailleurs d 'un  type de Mammi- 
f~re ~ un autre comme nous le montrerons prochainement, 
ce qui peut 8tre li6 A des diff6rences dans la richesse 
vasculaire, la eapacit6 tampon et 6ventuellement la masse 
adipeuse des animaux ~. 

Summary. An original pH-probe now permits contin- 
uous and in situ control of H + ions in the blood vessels 
of mammals, especially during hypercapnic conditions. 

B. RYBAK, P. BOIVINET et H. PENFORNIS 

s Travail fait sous contrat D.G.R.S.T. (Convention No. 6600387). 
Zoophysiologie, Facultd des Sciences, Caen (France), 
14 juillet 1967. 

CONGRESSUS 

U S A  

Fifth International Congress  on Photobio logy  

Hanover (New Hampshire, USA), 26-31 August 1968 

Sections of the Congress will emphasize topics under 
the categories of: photochemistry; photodynamie action; 
photosynthesis ; bioluminescence ; photochemistry of 
macromolecules; photodermatology (including carcino- 
genesis); photomorphogenesis; phototropism and photo- 
taxis;  vision; rhythms;  inst rumentat ion and action 
spectra; repair mechanisms; interactions of ionizing and 
non-ionizing radiations. 

Further  information from the Secretariat, 5th Inter-  
national  Photobiology Congress at Dartmouth College, 
Argonne National  Laboratory - 202, Argonne (Illinois 
60439, USA). 

Monaco 

S y m p o s i u m  of the International Atomic Energy 
Agency 

Monaco, 1-5 April 1968 

Symposium on the effect of radiation on proliferation 
and differentiation. General topics to be considered: 
mechanism of control of cellular proliferation and differ- 
entiat ion; mechanisms of repair and recovery a t  the 
molecular and cellular level. 

Cell renewal systems include: hematopoietic system; 
stem cell kinetics; lymphatic system; immune response; 
embryogenesis; other steady state systems. 

Scientific secretary: Dr. Murray Schulman, Division 
of Life Sciences, Internat ional  Atomic Energy Agency, 
K$rntnerr ing 11, 1010 ~Vien (Austria). 

Sweden 

Fifth Conference of the European Society for 
Microcirculation 

Gothenburg, 24-29 June 1968 

Symposia and discussions on the following: Inter-  
disciplinary approach to microcirculation; rheology and 
microclreutation; coagulation, fibrinolysis and micro- 
circulation. Deadline for abstracts :k April 1968. Applica- 
tion forms and further information from Prof. Lars-Erik 
Gelin, Surgical Department  I, Sahlgrenska Sjukhuset, 
Gothenburg SV (Sweden). 

Switzerland 

Third European Euchem Conference on 
Stereochemistry  

Bftrgenstock (Lucerne), 28 April to 4 ~'lay 1968 

Time limit for application for part icipants terminates 
17 February 1968. Full  information may be requested 
from the president of the Euchem Conference Prof. J. 
Sicher, Inst i tute  of Organic Chemistry and Biochemistry, 
Czech. Academy of Sciences, Flemingovo u. 2, Praha 6 
(CSSR). 


