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inhib i t s  act ive chloride t r anspo r t  in t issues such as the  
gastric mucosa  s and  the  re la t ionship  be tween  these  two  
effects is far f rom clear. Nei ther  are the  effects of ouabain  
and ace tazolamide  comple te ly  specific for single t r anspo r t  
processes, an over lap occurs similar  to  t h a t  seen in k idney 
tubu la r  absorp t ion  where  ouabain  or r emova l  of HCO 8- 
b o t h  cause a lmost  comple te  inhibi t ion of Na+ reabsorp-  
t ion 9. Bo th  t r a n s p o r t  ATPase  and carbonic  anhydrase  
appear  essent ial  for op t ima l  t r a n s p o r t  to  occur, b u t  the  
exac t  na tu re  of t he  in t e rdependence  be tween  the  two 
remains  obscure ~0. 

I1 nous semble  done que c 'es t  le t r a n s p o r t  de l 'A T Pas e  qui 
ex t ra i t  le chlorure de soude et  que l ' anhyd ra se  ca rbon ique  
y concour t  m a i n t e n a n t  une concen t ra t ion  elev6e de bi- 
ca rbona te  k l ' int6r ieur  du b las tokys te .  
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Rdsumd. Des b las tokys tes  on t  6t6 pris ~ des lapins  6 
jours  apr~s l ' accoup lement  et  couv6s in v i t ro  p e n d a n t  7 h. 
Le t r a n s p o r t  d ' eau  et  de chlorure de soude a 6t6 arr~t6 pa r  
l 'ouabaine  ou par  refroidissement .  L 'ac6 tazo lamide  m e t  
en 6quillibre les concen t ra t ions  de b icarbonate-chlorure .  
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Induced Changes  of Act ion Potential  on Cardiac 

According to  cur ren t  views1-3, t he  act ion po ten t i a l  of 
m a m m a l i a n  ventr ic le  ini t ia tes  con t rac t ion  (a) by  causing 
Ca ions to en te r  the  cell t h rough  the  surface m e m b r a n e  
and (b) by  l ibera t ing calcium f rom intracel lular  stores. In  
the  p resen t  expe r imen t s  i t  has  been  shown t h a t  t he  level 
of m e m b r a n e  po ten t i a l  dur ing the  f irs t  th i rd  of an act ion 
po ten t i a l  de te rmines  the  ra te  of tens ion  deve lopmen t  and  
sets the  ' t ime  to  peak ' .  The  p resen t  results  are comple-  
m e n t a r y  to  those  previous ly  r epor ted  by  MORAD and  
TRAUTWEIN 1. 

Methods. Sheep or calf r ight  ven t r icu la r  t rabeculae  
were placed in a 3 - compar tmen t  chambe r  as descr ibed by  
WOOD et al.K The middle  chamber  was perfused  wi th  
sucrose solut ion and the  o ther  2 wi th  Tyrode.  Current  was 
made  to  flow be tween  the  2 ends  of the  bundle  which  were 
in con tac t  wi th  Tyrode  solution. Tension and  int racel lular  
po ten t i a l  were recorded f rom a leng th  of less t h a n  1 ram. 
The dr iving ra te  was 24/rain. 

Results. At a t e m p e r a t u r e  of 32 ~ the  act ion po ten t i a l  
las ted for abou t  400 msec (Figure 1). Pulses  of 50 msec 
decreased the  ra te  of tens ion  deve lopmen t  (dP/dt)  when  

Contrac t ion  

the  ampl i tude  of t he  act ion po ten t i a l  was increased 
(Figure 1, A) and had  the  opposi te  effect  when  the  ampl i -  
tude  of the  act ion po ten t i a l  was decreased (Figure 1, B). 
These effects on tens ion  were largest  when  the  pulses were 
appl ied early dur ing  act iv i ty .  Af te r  abou t  150 msec fol- 
lowing the  onset  of the  act ion potent ia l ,  the  pulses had  
no effect  on e i ther  d P / d t  or on the  t ime  to  peak. 

Pulses of several  h u n d r e d  msec, which increased the  
ampl i tude  and  the  dura t ion  of t he  act ion po ten t i a l  
(Figure 2), resul ted  in a decrease of the  init ial  tw i t ch ;  
tens ion  was par t ia l ly  ma in t a ined  t h r o u g h o u t  the  in terval  
of m e m b r a n e  depolar iza t ion and upon  swi tching  off t he  
d.c. pulse, concomi t an t  wi th  m e m b r a n e  repolar izat ion,  
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Fig. 1. Superimposed action potentials (upper records) and 
contractions (lower records) of a sheep ventricular bundle, 
0.8 mm thiek. Arrows point to the tension records as obtained 
under control conditions. Constant current (0.02 mA) made 
to flow for 50 msec, beginning 10 msec after the driving 
stimulus. The rate of tension development was depressed by 
increasing the action potential amplitude (A), and enhanced 
by decreasing the action potential amplitude (B). 
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Fig. 2. Superimposed records from a calf ventricular bundle, 0.7 mm 
1" thick. A pulse of constant current (0.02 mA, 550 msec) was applied 

Z~0m~ 10, 60 and 160 msec after the driving stimulus. Note the effect on the 
1 initial twitch, on maintained tension, and on the appearance of a 

second twitch. 
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the re  was a second rise of t ens ion  4. The  effect  on  d P / d t  
was  a b s e n t  w h e n  t he  c u r r e n t  was  swi tched  on l a t e r  t h a n  
a b o u t  150 msec  a f t e r  t he  b e g i n n i n g  of t he  ac t ion  p o t e n t i a l  
(Figure  2, C). As in t he  e x p e r i m e n t s  b y  MORAD and  
TRAUTWEIN1, t h e  per iod  wh ich  is sens i t ive  to  vo l t age  
changes  was sho r t e r  t h a n  t h e  t i m e  to  p e a k  of t he  in i t i a l  
twi tch .  

Discussion. I t  h a s  been  d e m o n s t r a t e d  b y  t h e  p r e sen t  
resu l t s  t h a t  t he  r a t e  of d P / d t  and  t he  a m p l i t u d e  of t he  
in i t ia l  t w i t c h  d e p e n d  on  t h e  m e m b r a n e  vo l t age  d u r i n g  t he  
ear ly  p a r t  of e lec t r ica l  ac t iv i ty .  

Since i t  is usua l ly  a s s um ed  t h a t  t he  in t r ace l lu l a r  free 
Ca d e t e r m i n e s  t h e  con t r ac t i l e  force, i t  seems r easonab le  to  
p o s t u l a t e  t h a t  e i the r  t h e  l i be ra t ion  of Ca f rom i n t r a c e l h l a r  
stores,  or t h e  t r a n s m e m b r a n e  f lux of Ca, is po ten t i a l -  
sensi t ive.  On t he  a s s u m p t i o n  t h a t  Ca c o n d u c t a n c e  of t he  
surface  m e m b r a n e  increases  upon  depo la r i za t ion  5, t h u s  
a l lowing Ca ions to  cross t he  m e m b r a n e  down  t h e i r  electro-  
chemica l  g rad ien t ,  a decrease  of i n w a r d  d r iv ing  force 
( larger  a m p l i t u d e  of ac t ion  po ten t i a l )  would  resu l t  in  a 
lower in t r ace l lu l a r  concen t r a t i on .  

A n  a l t e r n a t i v e  w ay  to  a c c o u n t  for t he  in i t ia l  t w i t c h  is 
to  m a k e  i t  d e p e n d  en t i r e ly  on t h e  release of Ca f rom in t ra -  
ceIIular stores,  no  Ca f lux t h r o u g h  t h e  sur face  m e m b r a n e  
be ing  invo led  a t  t h i s  stage.  T he  m e c h a n i s m  b y  w h i c h  
m e m b r a n e  e x c i t a t i o n  releases in t r ace l lu l a r  s tores  is la rgely  
u n k n o w n .  I t  seems impossible ,  therefore ,  to  specula te  on  

a possible  way  in wh ich  t he  a m o u n t  of i n t e r n a l l y  re leased 
Ca m i g h t  d e p e n d  on m e m b r a n e  vol tage .  

Zusammen/assung. Das A k t i o n s p o t e n t i a l  yon  T r a b e k e l n  
aus  der  r e c h t e n  H e r z k a m m e r  yon  K/ i lbern  u n d  Schafen  
wi rd  d u r c h  Gle i chs t rom ver~tndert .  Bet  k le inerer  Ampl i -  
t u d e  des A k t i o n s p o t e n t i a l s  wi rd  die K o n t r a k t i o n  ver-  
s t~rk t ,  bet  gr6sserer  A m p l i t u d e  abgeschw~cht .  
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Electrical  Act iv i ty  Across  the Deve lop ing  Rabbit  

The  m a j o r  f ac to r  gove rn ing  t he  m a g n i t u d e  a n d  po l a r i t y  
of t he  t r a n s m u r a l  p o t e n t i a l  d i f ference (PD) m e a s u r e d  
across t he  smal l  i n t e s t ine  is t he  a c t i v i t y  of a n  e lect rogenic  
sod ium p u m p ,  ope ra t i ng  in t he  d i rec t ion  l u m e n  to  
p l a s m a  1. Sod ium m o v e m e n t  also appea r s  to  be  i nvo lved  
in t h e  ac t ive  t r a n s p o r t  of hexoses  a n d  amino  acids 5,3. 
W h e n  a n  ac t ive ly  t r a n s p o r t e d  hexose  crosses t he  b r u s h  
b o r d e r  v ia  t he  a p p r o p r i a t e  ca r r i e r  sys tem,  i t  does so in t h e  
c o m p a n y  of sod ium ions, poss ib ly  on  a 1:1  basis  ~. This  
sod ium m o v e m e n t  a n d  t he  a d d i t i o n a l  p r e s e n t a t i o n  of 
sod ium ions to  t he  e lect rogenic  p u m p  loca ted  a t  t he  
l a te ra l  a n d  basa l  borders  of t h e  mucosa l  ep i the l ia l  cell 
p r o b a b l y  accoun t s  for t he  increase  in t r a n s m u r a l  P D  ob- 
se rved  when  glucose is added  to  t he  mucosa l  b a t h i n g  
m e d i u m  5. B o t h  th i s  glucose t r a n s f e r  P D  a n d  t h e  endo-  
genous  P D  a p p e a r  to  increase  d u r i n g  d e v e l o p m e n t  in 
m a m m a l s  5, ~. I n  birds ,  on  t he  o the r  h a n d ,  b o t h  po t en t i a l s  
decrease  sha rp ly  a f t e r  h a t c h i n g  7. 

Materials and methods. E v e r t e d  sacs of r a b b i t  d i s ta l  
i leum, p r e p a r e d  accord ing  to t he  m e t h o d  of WILSON a n d  
WISEMAN s, were i m m e r s e d  in a n d  pa r t i a l l y  filled w i t h  
KREBS-HENSELEtT so lu t ion  9 a t  37 ~ ae r a t ed  w i t h  e i t he r  
95% O2-5 % CO 2 or 95% N5-5 % CO 5. T he  t r a n s m u r a l  P D  
was m e a s u r e d  for 20 m i n  us ing  a h igh  i n p u t  i m p e d e n c e  
e l ec t rome te r  w i t h  m a t c h e d  ca lomel  ha l f  cells a n d  agar-  
KC1 bridges.  A d j a c e n t  s egmen t s  of i l eum were eve r t ed  a n d  
r a n d o m l y  p laced  in so lu t ions  c o n t a i n i n g  0 mM, 2 raM, 
5 m M  or 10 m M  D-glucose. The  d a t a  were cor rec ted  for  
e lec t rode  a s y m m e t r y  b u t  n o t  for osmot icaI ly  i nduced  
p o t e n t i a l  differences.  

W h e n  sucrase a c t i v i t y  was to be  m e a s u r e d  t he  mucosa  
was sc raped  f rom the  d u o d e n u m  and  f rom t h e  r e m a i n d e r  
of t h e  smal l  in tes t ine  wh ich  was d iv ided  in to  3 equa l  

I l eum in vitro 

lengths .  The  p rocedure  of CARNIE a n d  PORTEOUS 1~ WaS 
used in a s say ing  for sucrase,  w i t h  glucose be ing  m e a s u r e d  
w i t h  a peroxidase-g lucose  oxidase  m e t h o d  (Sigma 
Chemica l  Co., St. Louis,  Mo., USA).  

Results and discussion. Figure  1 i l lu s t r a t e s  t he  5 m i n  
ave rage  t r a n s m u r a l  P D  p lo t t ed  as a f unc t i on  of m e d i u m  
glucose concen t r a t i on .  B o t h  t he  endogenous  P D  and  t he  
glucose t r a n s f e r  P D  increased  b e t w e e n  t h e  second a n d  
f o u r t h  week, to  r each  m a x i m u m  va lues  a t  t he  s i x t h  week. 
A t  all  glucose c o n c e n t r a t i o n s  t e s t ed  t he  P D  was lower in  
y o u n g  a d u l t  i lea t h a n  in 6-week ilea. A t  all  ages s tud ied  
t h e  t r a n s m u r a l  P D  was s ign i f i can t ly  e n h a n c e d  b y  t h e  
add i t i on  of glucose to t he  b a t h i n g  m e d i u m  a l t h o u g h  t h e  
m a g n i t u d e  of t h i s  t r a n s f e r  P D  was s ign i f i can t ly  lower in  
t he  1 -day -2 -week  groups  t h a n  in t h e  4 -week-adu l t  groups.  
I n  eve ry  age group  t he  t r a n s m u r a l  PD-glucose  dose re- 
sponse  cu rve  exh ib i t ed  s a tu ra t i on .  
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