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Elek t rode  C2 befindet.  Die  Zahlenangaben der Jkqui- 
potent ia l l in ien entsprechen Stufen yon 120 ~V. Nach  
dieser Dars te l lung wird die posi t ive  Welle im E E G  dutch  
einen ann~hernd konzentr ischen,  re laf iv  steilell Potell-  
t ia tberg gebildet,  w/ihrend die nega t ive  Senke einem 
flachen, nierenf6rmigen Trog entspricht .  

Die zeitl iche Verschiebung der pos i t iven ulld nega t iven  
Po t en t i a lmax ima  fiir eine Welle  wurde in 2 msec-In ter -  
vallen,  mi t  dell entsprechenden Ampl i tuden  als Ordina ten  
r~umlich dargestell t ,  auf der l i l lken Seite yon F igur  1 
wiedergegeben.  Sowohl das nega t ive  als auch das posi t ive  
Po t en t iMmax imum verschieben sich innerhalb einer Welle 
im Gegensinn des Uhrzeigers ;  diese Bewegungsr ich tung 
bleibt  konstant ,  solange sich die EEG-TS.t igkei t  nicht  
5mdert. Dabei  ist die topographische Ver te i lung der 
posi t iven und der  nega t iven  Maxima  ungleich:  W~hrend  
sich die H6he des nega t iven  Po t en t i a lmax imums  wS.hrend 
seiner Kre i sbahn  nur  wenig gndert ,  zeigen die pos i t iven 
Feldgipfel  Maxima  fiber den anter ioren E lek t roden  des 
Able i tequadra tes  und Minima posterior.  Die Geschwin- 
digkei t  ist  nicht  gleichf6rmig. Sie betrS.gt im Durch-  
schni t t  7.2 cm/sec. An eilligen Orten ble ibt  das Potent ia l -  
m a x i m u m  stationSx oder verschiebt  sich nu t  sehr langsam ; 
an anderen wieder k o m m t  es zu re la t iv  raschen Ver- 
schiebungen (63 cm/sec), wobei  jedoch die aufeinander-  
folgenden ~-quipotentialbi lder  e indeut ig  zeigen, d a s s e s  
sich nicht  um eille kont inuier l iche Verschiebullg handeln  
kann, sondern um die Anregung eines zweites Potent ia l -  
feldes handelt .  Solche Diskont inui t~ ten  in der Ausbre i tung  
silld besonders deut l ich zu sehen, wenn sich der Gipfel des 
pos i t iven Feldes yon Elek t rode  t32 nach C2 und yon C3 
nach ]33 verschiebt .  

Dieser Befund  gewXhrt einen Einb l ick  in den Mecha- 
nismus der Synchronis ierung der  EEG-T/~tigkei t  im 

epileptischen Anfall. Einersei ts  zeigt er, dass der regel- 
m~ssigen EEG-TS.t igkei t  auch ein regelm~Lssiges, spatio- 
temporales  Verhal ten  yon Potent ia l fe ldern  entspricht ,  
terrier, dass dabei  mehrere  und  re la t iv  umschr iebene  
Felder  (der Durchmesser  der  pos i t iven  Felder  betrg~gt 
3 mm) sowohl s ta t iongr  bleiben, als auch sich kontinuier-  
l ich verschieben (<~travelling waves~) oder andere  Poten-  
t ialfelder zur En t s t ehung  anregen k6nnen ; die Gestal t  der 
pos i t iven Felder  weicht  yon denen der nega t iven  ab, und 
auch die topographische Ampl i tudenver te i lung  beider  
Felder  ist nieht  ident isch (eille wei tere  Best~ttigung fiir die 
berei ts  mehrmals  ge~usserte Vermutung,  posi t iven und 
nega t iven  Phasen des E E G s  entsprechen ve r sch iedene  
physiologische Ph~nomene)  7. 

Nach  diesem Befund di irf ten bei der Synchronis ierung 
selbst so regelm~tssiger Anfal lsformen wie der tonischen 
Muster  in morphologisch einhei t l ichen S t ruk turen  kom- 
plexe Mechanismen zusammenwirken.  

Summary. The circular m o v e m e n t  of cort ical  potent ia l  
fields dur ing epileptic seizures of the  rabbit ,  evoked by  
in t racor t ica l  appl icat ion of penicillin, is described. 
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T h e  Effects  of  L i t h i u m  and M e t h a c h o l i n e  on  the  In trace l lu lar  Ionic  C o m p o s i t i o n  of G o o s e  
Salt  Gland Sl ices:  Re la t ion  to S o d i u m  and Chlor ide  T r a n s p o r t  

The salt  glands of euryhal ine birds produce a hyper-  
tonic solution consisting main ly  of sodium chloride. 
During secretion sodium is ac t ive ly  t ranspor ted  from the  
inside of the  secretory cell across the  apical cell membrane  
into the  lumen  of the  tubule ;  chloride probably  follows 
passively 1, 3. The en t ry  of Na+ and CI- into the  secretory 
cell across the  baso-lateral  membrane  m a y  not  be by a 
process of simple diffusion bu t  ra ther  by carr ier -media ted  
exchanges of Na+ for H+ and CI- for HCO3 -2. If  this is in 
fact  the mechanism, then  Na  + and CI- influx would 
depend on the  product ion  of carbon dioxide and a close 
l ink be tween cellular respirat ion and Na+ and CI- en t ry  
would be expected.  Low concentra t ions  of Li+ s t imula te  
respirat ion of sal t-gland slices in v i t ro  a bu t  do not  
s t imula te  sal t -gland secretion when infused i.v. in ana- 
esthet ized geese, which infers t h a t  Li+ does not  s t imulate  
the  sodium p u m p  on the  luminal  membrane  of the  cell. 
Therefore the  presence of Li+ appears  to dissociate 
cellular respirat ion f rom secretory ac t iv i ty  and, under  
such conditions, changes in Na+ and C1- movemen t s  
into the  cell might  be ev ident ;  this we have  found to be 
the  case. Since secretion is induced by cholinergic nerves, 
the  effects of the  chol inomimet ic  drug methachol i l le  also 
have  been studied in slices incubated  wi th  low concentra-  
t ions of Li+ in the  medium.  

The methods  used for s tudying  the  intracel lular  com- 
posit ion of salt-gland slices in v i t ro  have  been described 
previously  I. Slices of salt  gland f rom each goose were 
divided into two batches  and incubated  separately.  All 
were pre- incubated for 15 rain in Krebs-b icarbonate  

med ium at  41 ~ and then  l~C-sucrose was added for the  
de te rmina t ion  of extracel lular  space 1. 20 rain la ter  
(sufficiellt t ime  for the  labelled sucrose to reach equili-  
b r ium in the  slices 1) LiC1 was added to achieve a con- 
cent ra t ion  of 10 m M  in the  medium.  In  one series 
of exper iments  the  tissue was exposed to Li+ for 10 rain, 
and to one of each pair  of tubes  methachol ine  (0.33 m M  4) 
was added at  the  same t ime  as the  LiC1. I n  the  o ther  series 
methachol ine  was added 10 rain after  the  LiC1 and incuba- 
t ion cont inued for a fur ther  10 rain. Af ter  incubat ion  the  
tissue was t rea ted  and analysed as described previ-  
ously 1, 5. 

Wi th  10 mM-LiC1 in the  medium,  intracel lular  [Naj, 
EK~ and ECI~ were all increased, the  change being signifi- 
cant  for ENaj and [Clj bu t  not  significant  for EKe. W h e n  
methachol ine  was also present,  intracel lular  [NaJ and 
ECI] were not  s ignif icant ly different  compared  wi th  
control  slices incubated  wi thou t  LiC1 (Table). In  o ther  
words methachol ine  reversed the  effect of the  added 
LiC1. The  changes observed wi th  LiC1 were not  obtained 
wi th  an addional i t  10 mmoles/1 NaC1 in the  medium.  The 
mean differences for bo th  intracel lular  [NaJ and [C11 be- 
tween slices incubated  in LiC1 and LiC1 plus methachol ine  
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Tissue 

A B C P value for 
Incubated Incubated Incubated + 10 mM LiC1 paired t-test 
control + 10 mM LiCI + 0.33 mMmethaeholine betweenB andC 

Water content (ml/100 g tissue) 
x4C-sucrose space (ml/100 ml tissue water) 
Calculated intracellular concentration 

(mmoles/1 intracellular water) 

(11) (7) (7) 

76.7 ~ 0.9 77.6 4- 0.9 78.0 4- 1.2 NS 
57.3 4- 2.1 57.84- 1.9 54.8 ~ 2.8 NS 

Na 58.3 4- 1.9 78.8 4- 7.0 62.8 4- 6.5 < 0.05 
p < 0.01 (MD = 16) 

K 112.0 4- 9.4 127.0 4- 2.0 124.9 4- 8.2 NS 
C1 63.4 4- 4.8 84.9 4- 10.2 68.8 ~ 10.9 < 0.05 

P < 0.05 (MD ~ 16) 
Li -- 11.7 4- 1.5 12.0 4- 2.1 NS 

Lithium (10 raM) and methacholine (0.33 mM) were added for the final 10 or 20 rain of incubation as described in the text. Data from both 
times of incubation have been bulked since there was no apparent difference between them. Mean 4- S.E. 
Number of determinations in parentheses. The P values below the figures in the columns are for a t-test between the data in B or C compared 
with the control data in A. NS = not significant (only shown for the paired t-test). MD = mean difference. 

were ident ical  (16 mmoles/1). This  f inding implies tha t ,  
unde r  these  condi t ions ,  Na  + and CI- m o v e m e n t s  were 
af fec ted  equal ly  while in t racel lular  [K l r emained  un-  
changed.  There  was no s ignif icant  difference in in t ra-  
cellular [Li] be tween  the  two groups incuba ted  wi th  LiC1 
or LiC1 plus methachol ine ,  and  no s ignif icant  correla t ion 
was a p p a r e n t  be tween  intracel lular  [Li~ and FNa] in the  
slices incuba ted  wi th  10 raM-t iC1.  

The increases in intracel lular  ENa~ and [C11 wi th  LiC1 
can be in t e rp re t ed  as p rov id ing  fu r the r  evidence for t he  
hypo thes i s  tha t ,  dur ing  secre tory  act iv i ty ,  Na + and  CI- 
are t r a n s p o r t e d  in to  the  cell across the  basal  and lateral  
m e m b r a n e s  in exchange  for H + and HCOa-.  The 20% 
increase in cell resp i ra t ion  wi th  Li+3 (which we confirm) 
would lead to  more  CO 2 (and therefore  H+ and  HCOa-  ) 
being avai lable for these  exchanges  to  occur;  the  me- 
chan ism by  which  Li+ exer ts  its effect  on resp i ra t ion  is 
no t  known.  The equimolar  decrease in in t racel lular  [Na~ 
and  ~C11 which occurred when  me thacho l ine  was also 
p resen t  implies t h a t  th is  chol inomimet ic  ac t iva tes  the  
sodium p u m p  on the  luminal  m e m b r a n e  which  t h e n  
ex t rudes  the  addi t iona l  Na+ and  C1- en te r ing  ~he celI 
under  t he  inf luence of Li+. In  o ther  words  me thacho i ine  
res tored  the  balance be tween  inf lux and efflux across 
t he  two poles of t he  secre tory  cell. I t  would also seem 
unlikely t h a t  a rise in intracel lular  ~Na+~ is the  means  
by  which  the  luminal  sodium p u m p  is ac t iva ted  because,  
when  Li+ was present ,  in t racel lular  INs+ l was increased 
and  ye t  me thacho l ine  still  appea red  to  s t imula te  the  
luminal  pump.  A similar  suggestion,  t h a t  a raised 

int racel lular  [Na+~ is no t  responsible  for t he  ac t iva t ion  
of the  luminal  p u m p  in the  ca t  s u b man d i b u l a r  gland,  has  
been m a d e r e c e n t l y  6. If  th i s  i n t e rp re t a t i on  is correct ,  t he  
ques t ion  arises, how does acetylcholine,  released f rom 
the  secre tory  nerve  te rmina ls  a t  the  basal  side of t he  
cell, s t imula te  the  p u m p  on the  opposi te  (i.e. luminal) 
side of the  cell ? 

Whi le  these  f indings  on the  effect  of Li+ provide  useful 
in format ion  on the  secre tory  mechan i sm in the  sal t  
gland, the  impl ica t ions  m a y  be of wider  interest .  I t  is 
possible t h a t  Na + and  CI- m o v e m e n t s  could be affected 
by  Li+, ac t ing to al ter  cell respirat ion,  in epi thel ial  t issues 
wi th  Na+/H + and  C1-/HCO 3- exchange  mechan i sms  on 
one border  of t he  cells. Since such t issues appa ren t l y  
exis t  in m a m m a l s  as well as in Other ve r t eb ra t e s  7 and, 
w i th  the  cu r ren t  in te res t  in l i th ium as an agent  for use in 
the  t r e a t m e n t  of psychological  disorders  and in any  side 
effects i t  m a y  have,  suctl a possible mechan i sm of act ion 
should no t  be overlooked.  
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Effect of a Chelating Ion Exchange Resin (Chelex 100) on Impedance and Evoked Potentials 

Both  raising and  lowering calcium levels in the  environ-  
m e n t  of nervous  t issue has  long been known to  al ter  i ts  
exc i tab i l i ty  1-5. Changes in impedance  of cerebral  cor tex  
af ter  topica l  appl ica t ion  of calcium and  magnes ium 
solut ions were previous ly  repor ted  ~-8. Topical  appl ica t ion  
of ion chela t ing  gels p roduced  invers ion of t he  t ranscor -  
t ical  DC gradient ,  E E G  f la t tening,  and  seizure ac t iv i ty  ~. 

In  t he  p re sen t  note  we repor t  the  effects of a chela t ing  
ion exchange  resin Chelex 100 (Bio R a d  Laborator ies)  on 

flash evoked po ten t ia l s  and  impedance .  Chelex 100 is a 
s ty rene  d iv inylbenzene  copo lymer  conta in ing  immino-  
d iace ta te  funct ional  groups.  I t  is s t ruc tura l ly  classed 
wi th  t he  weak acid cat ion exchangers  by  v i r tue  of its 
carboxyl ic  acid groups.  I t s  h igh aff ini ty  for calc ium and  
magnes ium makes  i t  sui table  for s t u d y i n g  effects  of 
removal  of these  ions f rom nervous  tissue. 

The s tudy  was pe r fo rmed  in 32 aler t  ca ts  wi th  chroni-  
cally imp lan t ed  cannulae  and  bipolar  concentr ic  electro- 


