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I n  t he  second  p a r t  of t h e  p a p e r  these  p r inc ip les  a re  in  
p rac t i ce  e x t e n d e d  to  t h e  use  of m u l t i c o m p o n e n t  so lven t s ,  
a n d  t he  supe r io r i t y  of po lyzona l  ove r  d u o z o n a l  T L C  is 
d e m o n s t r a t e d .  Po lyzona l  TLC is p a r t i c u l a r l y  useful  for 
t h e  d i r ec t  c h r o m a t o g r a p h i c  s e p a r a t i o n  of m i x t u r e s  com- 
pr is ing  s u b s t a n c e s  of  h i g h l y  d i f f e ren t  polar i t ies .  C h r o m a -  
t o g r a p h i c  so lven t  d e m i x i n g  is c o u n t e r a c t e d  b y  d i f fus ion  
f rom a n d  c o n v e c t i o n  w i t h i n  t h e  gas p h a s e  of  t h e  chro-  
m a t o g r a p h i c  c h a m b e r .  Therefore ,  b e s t  r e su l t s  in  po lyzona l  
TLC are  o b t a i n e d  w h e n  t h e  h o r i z o n t a l  cove red  p l a t e  t e ch -  
n ique  zB is used.  F o r  p r e p a r a t i v e  s e p a r a t i o n s  b a s e d  o n  t h e  

po lyzona l  pr inciple ,  t he  use  of  t h e  F u c h s  c o l u m n  i3 is 
sugges ted .  
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T h e  L o c a t i o n  of  M i c r o e l e c t r o d e  T i p s  
in N e r v o u s  T i s s u e s  

I n  a p rev ious  p a p e r  we descr ibed  t he  responses  of cells 
in  t h e  ca t  cerebe l la r  co r t ex  to  i o n t o p h o r e t i c a l l y  appl ied  
chol inerg ic  d rugs  z. Because  of t he  dif f icul t ies  assoc ia ted  
w i t h  i den t i f i ca t ion  of t h e  a rea  w i t h i n  w h i c h  u n i t s  were 
recorded ,  i t  was  necessa ry  to  h a v e  a t e c h n i q u e  for p lac ing  
smal l  lesions in t he  cerebel la r  co r t ex  t h a t  could  be  iden t i -  
fied a t  t he  end  of t h e  e x p e r i m e n t .  

W h e n  us ing  m u l t i b a r r e l l e d  mic rop ipe t t e s ,  one  b a r r e l  
c an  c o n v e n i e n t l y  be se t  as ide  for  a l e s ion -mak ing  sub-  
s t ance  or else t he  s u b s t a n c e  can  be  i n c o r p o r a t e d  in  t he  
record ing  barre l .  Selected un i t s  c an  be def ined  b y  pass ing  
o u t  t h e  m a r k e r  a f t e r  r ecord ing  f rom t h e m ,  t h u s  fo rming  a 
sma l l  b u t  h i s to log ica l ly  d e t e c t a b l e  lesion. A l t h o u g h  a 
v a r i e t y  of t e c h n i q u e s  for  loca t ing  t h e  pos i t ion  of micro-  
e lec t rode  t ips  ha s  been  descr ibed,  n o n e  of these  ha s  b e e n  
wide ly  accep t ed  z. W e  were u n a b l e  to  locate  t he  pos i t ion  
of e lec t rode  t ips  w i t h  a n y  c e r t a i n t y  a f t e r  a p p l y i n g  90 V 
DC or  240 V AC to  a ba r r e l  c o n t a i n i n g  s i lver  n i t r a t e  a n d  
t r e a t i n g  t he  sect ions  w i t h  a m m o n i u m  su lph ide  ~. Likewise  
a t t e m p t s  to  pass  s i lver  n i t r a t e  b y  p ressure  were unsuc -  
cessful.  A c o m p l e x  a n i o n  of c o p p e r  a n d  c i t r a t e  is c l a imed  
to be  super io r  to  s imple  sa l t s  of  h e a v y  meta ls ,  such  as 
lead a n d  mercu ry ,  in  caus ing  lesions b y  the  coagu la t i on  

of p ro te in ,  s ince use of the  l a t t e r  is f r e q u e n t l y  assoc ia ted  
w i t h  t h e  f o r m a t i o n  of a ' cap '  a t  t h e  e lec t rode  t i p  a n d  con- 
s e q u e n t l y  a n  i n h i b i t i o n  of c u r r e n t  f low s . W e  found ,  how- 
ever,  t h a t  in  g ranu le  cell layer  of c a t  ce rebe l lum th i s  solu- 
t ion  p roduced  lesions too  large  (300-800 /,) for our  pur -  
poses, a n d  in molecu la r  l aye r  or w h i t e  m a t t e r  i t  h a d  l i t t le  
m a r k i n g  ac t ion .  

A series of t r ia ls  h a s  led us to  conc lude  t h a t  t h e  ionto-  
p h o r e t i c  app l i ca t i on  of h y d r o g e n  ion f rom a ba r re l  con-  
t a i n i n g  h y d ro ch l o r i c  acid i n v a r i a b l y  resu l t s  in  t h e  fo rma-  
t ion ,  in  g ranu le  cell  or  mo lecu la r  layers,  of d iscre te  
lesions,  t h e  d i a m e t e r  of w h i c h  var ies  f rom 50/z d e p e n d i n g  
on  t h e  s t r e n g t h  a n d  d u r a t i o n  of t h e  c u r r e n t  used  for 
ion tophores i s .  Les ions  in  w h i t e  m a t t e r  were  more  diffuse. 
Ac id - fo rmed  lesions do n o t  ' cap '  t h e  e lec t rode ,  a n d  are 
l i t t l e  d i s t u r b e d  b y  f u r t h e r  passage  of t h e  microelect rode,  
so t h a t  m a n y  m a r k s  can  be  lef t  in  one  e lec t rode  t r ack .  

F igure  A (i a n d  ii) show co lumns  of lesions in c a t  cere- 
b r a l  co r t ex  a n d  ind ica t e  t h e  r e l a t i o n s h i p  of lesion size to 
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Fig. A. Two tracks, showing acid formed lesions, in the lateral gyrus 
of cat cerebral cortex. Strength and duration of electrophoretic 

currents indicated. Stained with Cresyl Fast Violet. 
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(current × t ime).  F igure  B comes from an exper iment  in 
ca t  eerebel lar  cor tex  and shows three  lesions of 150-200 #, 
centred on Purk in j e  cell layer,  deep in granule cell layer 
and in molecular  layer,  respectively,  These figures illus- 
t ra te  ano ther  advan tage  of acid lesions - the rapidi ty  
with which t h e y  can be produced.  Explora t ion  of the 
cerebel lum is faci l i ta ted by  t ravers ing the long axis of 
folia a t  r ight  angles, as shown in Figure  B; this tends to 
make t rans i t ions  be tween  different  regions more abrupt.  

In order  to  pass currents  of 1-10 pA from the hydro- 
chloric ac id-conta in ing  barrel  of a p ipe t te  with an overall  
t ip size of 10-12 #, we find i t  necessary to  use 0 .1N 
hydrochloric  acid  (barrels then  have  a resistance of 25- 
100MiQ). I t  is i m p o r t a n t  to p reven t  the  diffusion of 
hydrogen ions f rom the  electrode during normal  recording 
or passage th rough  nervous  tissue, since hydrogen ion has 
an exc i tan t  act ion on neuronesL A 'backing '  current  of 
5 nA appears  adequa te  for this  purpose and the presence 

or absence of hydrochloric acid in the micropipet te  does 
not  affect the exci tabi l i ty of cerebellar neurones,  The  
efficacy of the lesioning can be judged by the degree of 
reduction in electrical ac t iv i ty  at the recording site.  

Tracks marked with lesions can readily be located for 
subsequent sectioning if they  are made in the same plane 
as two capillary-glass microelectrodes placed at  either end 
of the row of tracks. I t  is also possible to pass hydrogen 
ion continuously whilst withdrawing the micropipette ,  
thus leaving a continuous lesion tha t  appears in the  sec- 
tion as a line, the thickness of which varies with  current 
and rate of withdrawal, Although valuable for some pur- 
poses, use of such a line for correlation of  histological  
structure with electrical records would involve relying on 
depth readings from the micromanipulator.  The results  
obtained during this series of  experiments  have shown 
that  these are frequently unreliable. 

R~sumL Des 16sions pratiqu6es dans le tissu nerveux  
permettent  de localiser histologiquement les r6gions ex- 
plor6es au moyen de micro61ectrodes. Des 16sions de 50 # 
ou plus peuvent  ~tre faites par des  ions d'hydrog6ne 
introduits par  iontophor6se avec une micropipette  done 
un des tubes contient  de l'acide chlorhydrique. Les au- 
teurs ont op6r6 sur l'6corce c6r6brale et  le cervelet  du 
chat. 

I. McC^NcE and J.  W. PmLLm 

Fig. B. Three lesions in cat cerebellar cortex (tuber vermis); in 
Purkinje cell layer, granule cell layer and molecular layer (near a 
Purkinje cell layer). Strength and duration of eleetrophoretic cur- 
rents: 7/~A × 15 see, 4/zA × 10 see and 16/~A × 10 see. Stained 

with Luxol Fast Blue and Neutral Red. 

Department o~ Physiology, Monash University, Clayton 
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Z u r  M e t h o d i k  d e r  e l e k t r o p h o r e t i s c h e n  U n t e r -  

s u c h u n g  d e r  P r o t e i n e  d e r  S p e i c h e l d r i i s e n s e k r e t e  

Die organischen Bes tandte i le  des menschlichen Speichels 
k6nnen m i t  chemischen Methoden bes t immt  werden l-a, 
daneben kann  ihre T rennung  auch durch Elektrophorese 
erfolgen T M .  Zur  Durchf i ih rung  dieser Methode muss das 
Versuchsgut  angere icher t  werden.  

Bei 27 gesunden Versuchspersonen haben  wir die 4 
grossen Speicheldrfisen mi t  PVC-R6hrchen  direkt  son- 
diert. N a c h  Einf i ih rung  der  Sonden wurde zungchst 10 
mill gewartet ,  u m  den mechanischen Reiz der Sondierung 
abklingen zu lassen. Danach  wurde der aust re tende Spei- 
ehel als Ruhespeichel  aufgefangen.  Nach 45 bis htichstens 
120 min waren  6 cm a erreicht .  Dann  wurde die Speichel- 
sekretion durch  Lutschen  frischer Zitronenscheiben sti- 
muliert. Un te r  diesem aliment~iren Reiz bet rug die Spei- 
chelsekretion e twa  1 em 3 pro Driise und Minute. Der 
aufgefangene Speichel  wurde  als Zitronenspeichel  be- 
zeichnet. Anschliessend wurden  zur D~impfung des Para,- 
sympathikus  0,5 m g  At rop in  pro 70 kg K6rpergewicht  
subkutan inj iziert .  15 min  nach  der  In jek t ion  wurde der 
austretende Speichel  als Atropinspeichel  aufgefangen. 
Nach 35 bis 110 min  waren  e twa  6 cm a erreicht. Danach 
wurde wiederum mi t  Zi t rone s t imulier t  und der aus- 
tretende Speichel  als Atropin-Zi t ronenspeichel  bezeich- 

net. Der unter  diesen Bedingungen gewonnene Speichel  
ist bei allen Versuchspersonen relativ gleichmll~sig tt. In 
manchen F~illen wurde anschliessend noch I Ampulle 
Prostigmin (R) i.m. injiziert. 

Die unmittelbare elektrophoretische Untersuchung der 
einzelnen Speichelproben erbrachte keine e inwandfreien 
Ergebnisse. Vet  allem liessen die Zitronen-Speichelproben 
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