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the  l eng th  of str ide.  I t  is s ign i f ican t  t h a t  oxygen  consump-  
t ion  levels a n d  s t r ide  f requencies  are re la t ive ly  c o n s t a n t  in  
Notomys a t  speeds above  3 k m  per  h,  t h e  speed a t  wh ich  
t h e  gai t  changes  f rom a wa lk  to  a q u a d r u p e d a l  bound .  
S imi la r  p a t t e r n s  h a v e  been  o b t a i n e d  d u r i n g  b ipeda l  
l ocomot ion  in t h e  red  kangaroo ,  th i s  be ing  a t t r i b u t e d  to 
s torage  of ene rgy  in elast ic  e l ement s  6. Our  d a t a  also 
sugges t  a possible  large  s torage  c o m p o n e n t  b u t  in  con-  
t r a s t  to  t h e  kangaroo ,  occurr ing  d u r i n g  q u a d r u p e d a l  
locomot ion .  The  o b s e r v a t i o n  t h a t  oxygen  c o n s u m p t i o n  
s tabi l izes  du r ing  q u a d r u p e d a l  r u n n i n g  ha s  also been  m a d e  
in Notomys cervii~us 7. A l t h o u g h  our  resu l t s  are qua l i t a t i ve -  
ly s imi la r  a t  low and  i n t e r m e d i a t e  speeds, we do n o t  f ind  
p ro longed  s t e a d y  s t a t e  oxygen  c o n s u m p t i o n  levels a t  
h ighe r  speeds in t he  smal ler  N. alexis a n d  f ind  no  ev idence  
of a f u r t h e r  change  in t he  r a t e  of oxygen  c o n s u m p t i o n  as 
r epo r t ed  in th i s  work.  

G iven  t he  differences  in r e s t i ng  m e t a b o l i c  p a r a m e t e r s  
b e t w e e n  e u t h e r i a n s  a n d  marsupia l s ,  are t he re  differences 
in aerobic  capac i t y  or h e a t  s torage  be t w een  t he  r o d e n t  
and  t he  m a r s u p i a l ?  If  we assume t h a t  t he  p l a t e a u  of 
oxygen  c o n s u m p t i o n  a t  h igh  speds  r ep resen t s  t he  max i -  

ma l  oxygen  u p t a k e  r a t e  (max 1/02), t h e  r a t io  max I/O~ 
to  s t a n d a r d  I/O 2 for Notomys is a p p r o x i m a t e l y  5.3. W e  
c a n n o t  sugges t  t h a t  Antechinomys was r u n n i n g  a t  m a x i m a l  
r a t e s  of oxygen  u p t a k e  as t h e  an ima l s  are k n o w n  to  r u n  
a t  g rea te r  speeds t h a n  those  a t  w h i c h  we could induce  

in our  expe r imen t s ,  however ,  t he  r a t io  of max VO 2 to  

s t a n d a r d  l/O 2 a t  t he  h ighes t  m e a s u r e d  oxygen  c o n s u m p -  
t i on  levels is 7.0 for t h e  l igh te r  a n i m a l  a n d  7.1 for t he  
heavie r .  I t  appea r s  the re fo re  t h a t  t he  scope for  aerobic  
m e t a b o l i s m  is n o t  lower in  t h e  m a r s u p i a l  species. The  
m e a n  res t ing  b o d y  t e m p e r a t u r e  for N. alexis was 37.8 ~ 
a n d  for A. spenceri 36.4~ B o t h  groups  of an ima l s  were 

. r un  a t  2 k m  h -1 for 10 min,  a speed wh ich  p roduced  
oxygen  c o n s u m p t i o n  r a t e s  of close to  7 ml  O 3 g-1 h-1  in 
b o t h  species. Mean  h e a t  s torage  in N. alexis was 0.0399 
M Joule  (kg h -z) and  in A: spenceri 0.0405 M Joule  (kg h-Z). 
Th i s  r ep resen t s  m e a n  va lues  of 28.3 and  29.3 % respec t ive ly  
of t h e  t o t a l  h e a t  p r o d u c t i o n  a t  these  speeds;  va lues  in-  
s ign i f i can t ly  d i f fe ren t  a t  t he  5% level  of confidence.  I t  
appea r s  the re fo re  t h a t  t he  lower res t ing  b o d y  t e m p e r a t u r e s  
in  t he  m a r s u p i a l  confers  no  a d v a n t a g e  in a c t u a l  h e a t  
s tored.  

Conclusions. W e  conclude  t h a t  t h e  a p p a r e n t  special iza-  
t i on  of long h i n d  l imbs  in N. alexis resu l t s  in  no  m a r k e d  
differences f rom pred ic ted  e u t h e r i a n  l ocomoto ry  p a t -  
t e r n s  a t  low r u n n i n g  speeds. However ,  ene rgy  d e m a n d s  
for locomot ion  p l a t eau  a t  h ighe r  speeds a n d  i ts  appea r s  
t h a t  elast ic s torage  m a y  become  s ignif icant .  A s imi lar  
l imb  specia l iza t ion  occurs  in  Antechinomys b u t  we could 
n o t  induce  s t e a d y  s t a t e  r u n n i n g  a t  speeds a b o v e  2 k m  
h - L  This  di f ference in m a x i m u m  v o l u n t a r y  s t e a d y  s t a t e  
speed, t o g e t h e r  w i t h  t h e  o b s e r v a t i o n  t h a t  a t  low speeds 
t he  m a r s u p i a l  expends  more  ene rgy  in locomot ion  t h a n  
t he  roden t ,  provides ,  even  w i t h i n  t he  l imi t a t ions  of a 
t r e admi l l  expe r imen t ,  a n  in t e re s t ing  compar i son .  
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Summary. On warming ,  t h e  regu la r ly  f i r ing L n neu rone  of Aplysia t u r n s  in to  a b u r s t i n g - t y p e  neurone .  The  b u r s t s  of 
spikes are p roduced  b y  slow square  waves  w h i c h  can  also be  o b t a i n e d  a t  r oom t e m p e r a t u r e  b y  a d d i n g  T T X  or Co++. 
E x p e r i m e n t s  w i t h  slow r a m p  vo l tage  c l amp  show t h a t  w a r m i n g  induces  a nega t i ve  slope (or nega t i ve  res is tance)  
on  t he  c u r r e n t - v o l t a g e  cha rac t e r i s t i c  a n d  v e r y  slow c u r r e n t  v a r i a t i o n s  (z = 10 to 50 sec) in  response  to  p o t e n t i a l  
changes .  The  squa re  waves  are exp la ined  b y  these  two p h e n o m e n a .  

CI-IALAZONITIS1 a n d  ARVANITAKI2 r epo r t ed  t h a t  a 
r egu la r ly  f i r ing  Aplysia neurone ,  d e n o t e d  'Gen  'a or LI14 
genera tes  b u r s t s  of spikes w h e n  t e m p e r a t u r e  is ra ised  
above  25 ~ H i g h  f r e q u e n c y  b u r s t s  are due  to slow cyclic 
p o t e n t i a l  changes  such  as in  t he  'B r '  or RI5 b u r s t i n g  
neu rones  of Aplysia 5. Moreover ,  vo l t age  c l amp  exper i -  
m e n t s  i nd i ca t ed  t h a t  s t e a d y  c u r r e n t - v o l t a g e  re la t ions  in 
b u r s t i n g  neu rones  h a v e  a nega t i ve  slope usua l ly  cal led 
nega t i ve  res i s t ance  (NR)6-s,  a n d  u n d o u b t e d l y  slow po- 
t e n t i a l  waves  are  due  to  t h e  i n s t a b i l i t y  caused  b y  t he  
N R  TM. The  p r e s e n t  work  p rov ides  a d d i t i o n a l  ev idence  
for a r e l a t ionsh ip  b e t w e e n  s t e a d y  NIR a n d  slow p o t e n t i a l  
changes ;  also i t  shows t h a t  a slow r egene r a t i ng  m e c h a n i s m  
is needed.  

Materials and methods. T he  e x p e r i m e n t s  were pe r fo rmed  
on  t h e  f i r ing  cell - 'Gen '  or  L n - of t h e  pa r i e tov i sce ra l  
gangl ion  of A plysia/asciata. T he  gangl ion  was i so la ted  a n d  
p i n n e d  in a plexiglass  c h a m b e r  c o n t i n u o u s l y  per fused  
w i t h  ar t i f ic ia l  sea water .  Two i n d e p e n d e n t  glass micro-  
e lec t rodes  filled w i t h  2.5 M KC1 were in se r t ed  in t he  cell 
for r e spec t ive ly  record ing  a n d  c u r r e n t  in ject ion.  The  
e lectr ical  c i rcui t  for  c u r r e n t  or vo l t age  c l a m p i n g  has  been  
a l r eady  descr ibed  18. To d e t e r m i n e  i-V re la t ions ,  a sym-  
me t r i ca l  t r i a n g u l a r  r a m p  pulse was appl ied  to  t he  cont roI  
ampl i f ie r  inpu t .  The  slopes of t h e  pos i t ive  or nega t ive  

p o t e n t i a l  r a m p s  were (4-) 0.8 to  3 mV/sec  a n d  ti le po ten -  
t ia l  i n v e s t i g a t e d  r a n g e d  f rom --70 m V  to  0 mV. The  i-V 
re la t ions  o b t a i n e d  w i t h  t he  slow depola r iz ing  r a m p s  can  
be cons idered  as t he  s t e a d y  i-V cha rac te r i s t i c s  of t h e  m e m -  
b r a n e  11. 

Slow p e r m a n e n t  records  were  m a d e  on  a Ph i l ips  pen  
recorder .  The  t e m p e r a t u r e  was con t ro l led  w i t h  a t h e r m o -  
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electric uni t  using a Pel t ier  e lement  and measured  wi th  a 
small  t he rmis to r  placed near  the  ganglion. 

Results. At room t e m p e r a t u r e  (20-22~ the  Lt~ 
neurone is cont inuous ly  fir ing at  a re la t ively  h igh  fre- 
quency  (1.5 to  4 spikes/see;  Figure 1, B~). The f requency  
decreases wi th  cooling and the  spiking s tops  when the  
t empe ra tu r e  is lower t h a n  15 ~ During warming  above 
22 ~ the  spikes group in pairs and a round  25 ~ the  cell 
generates  high f requency  discharges separa ted  by long 
last ing si lent  periods (Figure 1, B~). At  h igher  t empe ra tu r e  
(28 to 35 ~ the  spikes are reduced  and  ve ry  of ten dis- 
appear,  and the  m e m b r a n e  po ten t i a l  a l t e rna te ly  passes  
f rom a depolar ized level ( - -10 to - 2 0  mV) to a hyper -  
polarized level ( - -40 to --50 mV;  Figure 1, Bs). These 
square  waves  look like the  pa roxysma l  depolar iza t ion 
induced by  pen ty lene te t r azo l  in mol luscan neurones  1~. 

A t  low t e m p e r a t u r e  (12-18~ the  i-V relat ions ob- 
t a ined  wi th  slow poten t ia l  r amps  of posi t ive  slope ex- 
h ib i t  b o t h  anomalous  and  de layed  rect i f icat ions,  separa t -  
ed by  a f l a t t ened  region wi th  low slope conduc tance  (be- 
tween  --40 and --20 mV;  Figure 1 A1). On warming  the  
L ~  neurone  above 20 ~ a nega t ive  slope appears  and in- 
creases wi th  t e m p e r a t u r e  (Figure 1, A 2 and As). The 

th reshold  of N R  induced  by  high t e m p e r a t u r e  ranges 
be tween  --35 and --40 mV. The N1R exists  in s teady-  
s ta te  since wi th  long last ing c o m m a n d  potent ia ls  ranging  
f rom --35 to  --15 m V  the  s t eady  cur ren t  flows inwardly.  

In  addi t ion  to the  induced NR,  warming  a Lll  neurone  
leads to  cu r ren t  hysteresis ,  i.e. t he  cur ren t  in t ens i ty  
depends  on the  po ten t i a l  change  direct ion:  the  i-V 
character is t ic  ob ta ined  wi th  a slow repolar izing r a m p  is 
still N-shaped,  bu t  is shif ted towards  posi t ive  cur ren t  
compared  to the  i-V charac ter i s t ic  ob ta ined  wi th  a 
depolar izing r amp  (Figure 1, A 2 and A~). E v e n  a t  t he  
slowest  ra te  which can be used (0.35 mV/sec),  the  cur ren t  
depends  on the  po ten t i a l  sweeping direction.  

The cur ren t  hys teres is  is conspicuous above 17 ~ and  
increases wi th  t empera tu re .  A similar  cur ren t  hys teres is  
was a l ready observed  in burs t ing  neurones  o5 A plysia lo, 11. 
In  L n,  the  hysteres is  is due to a ve ry  slowly developing 
ou tward  cur ren t  (r = 10 to  40 sec) a t  c o m m a n d  potent ia l s  
less negat ive  t h a n  --35 inV. Conversely,  repolarizing the  
m e m b r a n e  beyond  --35 mV leads to a slowly decreasing 
cur ren t  (~ ~ 10 to 50 sec; Figure 1, D). 

W i t h o u t  any  ex te rna l  influence, the  electrical behav iour  
of the  neurone depends  on the  po ten t i a l  of its opera t ing  
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Fig. 1. Current-voltage relations and electrical activity of cell L n. 
A) i-V characteristics of Ln, at 3 different temperatures, obtained by 
applying slow potential ramps (the sweeping direction is indicated 
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by arrows). Ramp slopes: A1:2.8 mV/sec; A 2 and A3:2.1 mV/sec. 
Calibrations : vertical 20 hA, horizontal 25 mV. Outward currents are 
positive and inward currents negative. The horizontal and verticaI 
lines are, respectively, zero current baseline and zero potential level. 
B) Spontaneous activity during warming. The cell is firing regularly 
at 19~ displays bursts of spikes at 26~ and square shaped slow 
waves at 30~ Calibrations: vertical 50 mV, horizontal: 2 see. C) 
Spontaneous square wave in L u bathed in TTX 2 • 10 -s M for 10 
rain. Calibrations : vertical: 50 mV; horizontal : 10 sec. D) current time 
recording (lower trace) in response to applied potential ramps of 
positive, then negative slope (upper trace). Cell Lll bathed in artificial 
sea water containing TTX 2 • 10 -a M. Note the long tail current 
(z = 35 sec) after the repolarizing ramp. 

Fig. 2. Slow waves in cell Lzz. A) Pen recording of spontaneous 
activity of cell L n bathed in artificial sea water (ASW). Temperature 
22~ With a 5.7 nA inward current (indicated by upward deflection 
of top trace) the ceil generates irregular bursts of spikes. B) Cell Lll 
in ASW containing TTX 2 • 10 5 M. The cell is silent with a low 
resting potential ( 20 mV). A small inward current (arrow) induces 
long square waves. Temperature 22 ~ C) Spontaneous slow potential 
waves in L n bathed in artificial sea water deprived of Ca ++ and 
containing 20 mM Co ++. Temperature 25~ Small spikes are 
elicited on the upstroke of the square wave. Vertical calibration: A: 
5 mV; B and C: 12.5 inV. Horizontal calibration: A) 7 see; B) 60 sec; 
C) 20 sec. In all records, the spike amplitude is strongly attenuated 
by response time of the pen recorder. 
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poin t ,  def ined  b y  the  in te r sec t ion  of t he  i = 0 axis  w i t h  
t he  i-V charac te r i s t i c .  A t  low t e m p e r a t u r e ,  t he  ope ra t i ng  
p o i n t  p o t e n t i a l  r anges  be t w een  --25 a n d  - 3 5  mV, w h a t -  
ever  t he  p o t e n t i a l  slope sign m a y  be. A b o v e  20~ b o t h  
N R  a n d  c u r r e n t  hys te res i s  lead to t h e  def in i t ion  of two 
o p e r a t i n g  points ,  co r re spond ing  to  t h e  cha rac te r i s t i c s  
o b t a i n e d  f rom e i the r  a depolar ized  or a hype rpo l a r i zed  
s ta te .  A t  22~ these  two po in t s  are on t he  r i g h t - h a n d  
pos i t ive  b r a n c h  of t he  cha rac t e r i s t i c  and  the i r  po t en t i a l s  
are b e t w e e n  --15 a n d  --25 mV. Above  25~ t h e  en- 
h a n c e d  c u r r e n t  hys te res i s  can  b r ing  t he  en t i re  N R  in to  
t he  pos i t ive  c u r r e n t  region and  c o n s e q u e n t l y  t he  cor- 
r e spond ing  ope ra t i ng  p o i n t  passes  to  t he  l e f t -hand  b ranch ,  
a t  a b o u t  - -40 inV. A t  30~ t he  two  ope ra t i ng  po in t s  are 
respec t ive ly  a t  --15 a n d  --45 m V  a n d  t he  N R  is s i t u a t e d  
b e l o w - d e p o l a r i z i n g  r a m p - o r  a b o v e - r e p o l a r i z i n g  r a m p -  
t he  i = 0 axis. Thus ,  w h e n  t he  m e m b r a n e  is p rev ious ly  
hyperpo la r ized ,  i t  t e n d s  to be  depolar ized  b y  t he  low 
p o t e n t i a l  level  ( --15 mV) of i ts  ope ra t ing  p o i n t ;  converse-  
ly, w h e n  t he  m e m b r a n e  is depolar ized,  i t  t e n d s  to  be  
hype rpo l a r i zed  b y  t he  h i g h  p o t e n t i a l  level  ( --45 mV) of t he  
co r re spond ing  ope ra t i ng  poin t .  The  square  waves  cor- 
r e spond  to t he  s p o n t a n e o u s  p o t e n t i a l  t r an s i t i ons  f rom the  
one ope ra t i ng  p o i n t  to  t i le  o ther ,  accord ing  to  a m e c h a n i s m  
s imi lar  to  t h e  one p roposed  for  b u r s t i n g  neu rones  of 
mol luscs  10, r L All t h e  necessa ry  e l ement s  for th i s  mechan i -  
sm - s t e a d y  N R  a n d  c u r r e n t  hys te res i s  - a l r eady  exis t  a t  
25 ~ Therefore ,  i t  is v e r y  l ikely t h a t  the  square  waves  a t  
30~ r ep re sen t  t he  gene ra to r  p o t e n t i a l  u n d e r l y i n g  the  
b u r s t  of spikes a t  25 ~ spikes which  h a v e  been  b locked  
a t  h igher  t e m p e r a t u r e .  

The  c u r r e n t  hys te res i s  m u s t  be  large enough  to sh i f t  t he  
en t i re  N R  in to  t h e  o u t w a r d  c u r r e n t  region and  to  c rea te  a 
h i g h  p o t e n t i a l  ope ra t i ng  point .  I f  t h i s  cond i t ion  is no t  
fulfilled, t he  i-V cha rac t e r i s t i c  of t he  depolar ized  m e m -  
b r a n e  ha s  a low p o t e n t i a l  o p e r a t i n g  poin t ,  such  as fo r . a  
hype rpo l a r i z ed  m e m b r a n e .  A t  room t e m p e r a t u r e  (20- 
22 ~ N R  a n d  hys te res i s  are a l r eady  p r e s en t  b u t  t he  cell 
fires regular ly .  The  h i g h  f r equency  f i r ing is t h u s  due to  the  
low p o t e n t i a l  ( - 2 0  mV) of t he  two ope ra t i ng  po in t s :  t he  
m e m b r a n e  p o t e n t i a l  t ends  to r each  t he  o p e r a t i n g  p o i n t  
level  a n d  t h e  cell fires w h e n  t he  p o t e n t i a l  reaches  t h e  
spike t h r e s h o l d  ( 35 mV).  However ,  w i t h  a c o n s t a n t  
in jec ted  inward  c u r r e n t  (of a few hA),  one of t he  ope ra t i ng  
po in t s  m a y  pass  to  t he  l e f t - h a n d  b r a n c h  of t he  cha rac t e r -  
ist ic and  t h e  cell genera tes  b u r s t s  of spikes (Figure 2, A). 
The  gene ra to r  p o t e n t i a l  of t h e  b u r s t  is r evea led  w h e n  t he  
spike m e c h a n i s m  is b locked  w i t h  T T X  (2 • 10 ~ M ;  F igure  
1, C) or w i t h  Co++ ( subs t i t u t ed  for Ca++). I n  b o t h  cases 
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Fig. 3. Steady inward current 
in warmed LI~. A) Inward current 
versus membrane potential (lower 
diagram) at different tempera- 
tures. The inward current is 
measured as indicated in top dia- 
gram. B) Maximum steady inward 
current (@), and slope conductance 
(&) versus 1/T (T = absolute 
temperature). The slope conduc- 
tance is tile slope of the dashed 
line in A). The straight line is the 
inward current-temperature rela- 
tion. C) Negative resistance am- 
plitude versus 1/T. The maximum 
at 29~ results from increase in 
both inward current and leakage 
current on Warming. 

t he  spikes are s t rong ly  r educed  or even  suppressed  a n d  
the  neu rone  is s i lent  w i t h  a low res t ing  m e m b r a n e  po-  
t e n t i a l  ( - -20  mV).  U p o n  in jec t ion  of a c o n s t a n t  i n w a r d  
c u r r e n t  - io - t h e  neu rone  d isp lays  long square  p o t e n t i a l  
waves  (s imilar  to  those  shown  b y  w a r m e d  cells) (Figures 
2, t3 and  C). N R  a m p l i t u d e  is r educed  b y  T T X  or Co ++ 
b u t  t he  c u r r e n t  hys te res i s  is IlOt a l tered.  Consequent ly ,  
t he  po t en t i a l s  of t he  two  ope ra t i ng  po in t s  (under  t h e  
ac t ion  of a c u r r e n t  io) are v e r y  s l ight ly  modi f ied  a n d  cor- 
r e spond  well  to  t he  b o t t o m  and  t h e  t op  of t he  square  waves.  

W i t h  ar t i f ic ia l  sea w a t e r  c o n t a i n i n g  b o t h  T T X  (2 • 10 .5 
M) a n d  Co ++ (20 m M  -- Ca++ = 0), N R  is comple t e ly  
suppressed  and  t he  cell is depolar ized  a t  a b o u t  --20 mV, 
b u t  t he  c u r r e n t  hys te res i s  subsists .  These  resu l t s  show t h a t  
the  s t e a d y  N R  is due  to  a p e r m a n e n t  flow of Na++ a n d  
Ca++ ions a n d  t h a t  these  ions do n o t  in te r fere  wit t l  t h e  
slow c u r r e n t  i nduc ing  t he  hysteres is .  

The  r e l a t i on  b e t w e e n  s t e a d y  i n w a r d  c u r r e n t  a n d  po-  
t e n t i a l  was e v a l u a t e d  t a k i n g  t he  leakage  c u r r e n t  in to  
a ccoun t  as i nd ica t ed  in F igu re  3, A. These  re la t ions  are 
shown  w i t h  d i f fe ren t  t e m p e r a t u r e s  ill F igure  3, A. The  
inward  c u r r e n t  appea r s  a t  a b o u t  --45 m V  a n d  is m a x i m u m  
a t  --20 inV. Due  to  t he  o u t w a r d  flow of t h e  slow cur ren t ,  
occur ing  a t  low po ten t i a l ,  t he  nu l l  c u r r e n t  po in t s  in  F igure  
3, A are no t  i nd ica t ive  of t he  reversa l  p o t e n t i a l  of t h e  
i n w a r d  cu~i!gnt. The  p e a k  inward  c u r r e n t  increases  w i t h  
t e m p e r a t u r e  b u t  t he  leakage  c u r r e n t  is also e n h a n c e d  
(Figure 3, B). Consequent ly ,  t h e  i nduc t i on  of N R  b y  t he  
i n w a r d  c u r r e n t  is c o u n t e r b a l a n c e d  b y  t he  increased  ou t -  
ward  flow of t he  leakage  cu r ren t .  Since t he  ab i l i ty  of t he  
cell to  genera te  slow p o t e n t i a l  waves  depends  on  N R  am-  
p l i tude ,  i t  follows t h a t  t he  gene ra t i on  of square  waves  b y  
L n is o p t i m a l  a t  29~ (Figure 3, C). Th i s  r e su l t  is com- 
pa rab le  w i t h  t he  e x p e r i m e n t s  of CHALAZONITIS 15 a n d  
SALANKI e t  al. 16 who  showed t h a t  b u r s t  gene ra t i on  in 1RI~ 
(or in t he  co r re spond ing  H e l i x  neurones)  d i sappears  a t  low 
and  h igh  t e m p e r a t u r e .  

The  resu l t s  o b t a i n e d  on  t he  w a r m e d  L n cell s t r e n g t h e n  
t he  model  set  up  for b u r s t i n g  neurones10,11 a n d  for 
pen ty l ene t e t r azo l e - i nduced  square  waves  17. T h e y  show 
t h a t  two  e lement s  are essent ia l  for  t he  gene ra t ion  of slow 
waves  : a s t e a d y  nega t i ve  res i s tance  a n d  a slow regenera t -  
ing cur ren t .  

14 N. CnALAZONITIS and H. TAKEUCm, C. r. Soc. Biol., Paris 162, 
1552 (1968). 

z6 N. CHALAZONITIS, C. r. Acad. Sci., Paris 255, 1652 (1962). 
is j .  SALANKI, I. VADASZ and M. VERO, Acta physiol, hung. d3, 115 

(1973). 
17 C. DUCnEUX and 3/[. GOLA, Pflfigers Arch, 367, 43 (1975). 


