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A l t h o u g h  i t  appea r s  r easonab le  to  a s sume  t h a t  t h e  
m e a s u r e d  v o l u m e  cor responds  to  b i l i a ry  dead  space, i r i s  
no t  possible  to  def ine th i s  space in s t r ic t  a n a t o m i c a l  t e rms .  
P r e sumab ly ,  the  m e a s u r e d  v o l u m e  rep resen t s  all or a 
large p a r t  of t he  bi le  d u c t  sys tem.  F u r t h e r  i nves t iga t ions  
c o m b i n e d  w i t h  s tereological  s tudies  of t he  s t r u c t u r e s  
i nvo lved  will be  needed  for a b e t t e r  de f in i t ion  of th i s  
space. I n  t he  absence  of precise  m e t h o d s  to d e t e r m i n e  
p reb i l i a ry  delay,  ~ C - t a u r o c h o l a t e  m a y  r ep re sen t  a rela-  
t i ve ly  ideal  m a r k e r  s u b s t a n c e  for m e a s u r e m e n t  of t h e  
b i l i a ry  dead  space;  f i r s t ly  i t  exh ib i t s  a m u c h  sho r t e r  pre-  
b i I i a ry  t r a n s i t  t i m e  t h a n  B S P  and  secondly  i t  s ignals  i ts  
a p p e a r a n c e  in the  bile canal icu l i  b y  i ts  p o t e n t  cholere t ic  
effect. 

Zusammen/assung. Mit  der  yon  BARBER-RILEY ange-  
gebenen  Methode  wi rd  das  G a l l e n g a n g s v o l u m e n  auf  G r u n d  
der  u n b e k a n n t e n  T r a n s i t z e i t  der  v e r w e n d e t e n  Tes t -  
s u b s t a n z  yore  Or t  der  I n j e k t i o n  bis zum Gal lencana l icu lus  

(pr~bili~Lre Trans i t ze i t )  i ibersch/ i tz t .  Es  wi rd  eine Me t h o d e  
angegeben,  bet  der  ~ C - T a u r o c h o l a t  als T e s t s u b s t a n z  
ben i i t z t  wird.  Auf  G r u n d  der  cho le re t i schen  W i r k u n g  
dieses Gal lensalzes  is t  es m6glich,  d en  Z e i t p u n k t  des e r s ten  
E r s ch e i n en s  y o n  14C-Taurocholat  in  den  Gal lencana l icu l i  
zu e r m i t t e l n  u n d  d a m i t  den  b i sher  d u r c h  die u n b e k a n n t e  
pr~biliXre T rans i t ze i t  gegebenen  Feh le r  zu e l iminieren.  
Der  m i t  dieser  M e t h o d e  b e s t i m m t e  G a l l e n g a n g t o t r a u m  
der  R a t t e  b e t r u g  2.3 ~ -SEM 0.11 ~l/g Leber .  
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T r a n s m e m b r a n e  P o t e n t i a l s  of the  D u c t u s  A r t e r i o s u s  

UsiNg in t r ace l lu l a r  microe lec t rodes  in  t a e n i a  colt, BOLB- 
RING 1 recorded  r e d u c t i o n s  in m e m b r a n e  p o t e n t i a l s  as well  
as  ac t ion  p o t e n t i a l s  in  t he  presence  of e i the r  s t r e t c h  or  
ace ty l cho l ine - induced  con t r ac t i on .  I n  add i t ion ,  e lectr ical  
record ings  ~-~ h a v e  p r o v i d e d  ev idence  of a t t e n u a t i o n  of 
m e m b r a n e  p o t e n t i a l s  assoc ia ted  w i t h  c o n t r a c t i o n  of vas-  
cu lar  s m o o t h  muscle .  Since r educ t i on  in  t r a n s m e m b r a n e  
p o t e n t i a l  ha s  been  s h o w n  to  a c c o m p a n y  c o n t r a c t i o n  in  
vascu la r  s m o o t h  muscle,  i t  was  of i n t e r e s t  to  d e t e r m i n e  if 
t he  duc tus  a r te r iosus  f i t  t h e  p a t t e r n ,  of e lectr ical  a n d  
m e c h a n i c a l  response  to t h e  same  s t imulus ,  seen in o the r  
vascu la r  s m o o t h  muscle.  Physio logica l  closure of t he  duc- 
tus  a r te r iosus  is i n i t i a t ed  b y  an  increase  in b lood  oxygen  
t ens ion  wh ich  occurs  a t  bi r thS-8.  E v e n t s  occur r ing  a t  t h e  
cell m e m b r a n e  of s m o o t h  muscle  cells of t he  ductUs ar te -  
r iosus  w h i c h  lead to  i ts  closure r e m a i n  u n k n o w n .  The  pur-  
pose of th i s  s t u d y  is to  descr ibe  the  s t a t e  of the  t r a n s m e m -  
b r a n e  p o t e n t i a l  d u r i n g  exposure  to  a level  of oxygen  which  
s t imu la t e s  c o n t r a c t i o n  in a n o r m a l  ductus .  

Materials and methods. D u c t i  were o b t a i n e d  f rom goa t  
foetuses  used  in  a n o t h e r  l a b o r a t o r y  i nvo lved  in fe ta l  pul-  
m o n a r y  research.  The  duc t i  were surgica l ly  r e m o v e d  b y  
c u t t i n g  t he  d u c t a l  inse r t ions  in to  t h e  p u h n o n a r y  a r t e r y  a n d  
aor ta .  The  duc t i  were t h e n  cu t  in to  l ong i t ud ina l  s t r ips  a n d  
p laced  in Krebs -Hense l e i t  buf fe r  b u b b l e d  w i t h  950/o N~ 
a n d  5% CO 2, a t  37~ for a t  leas t  i h. Af te r  th i s  pe r iod  of 
equ i l ib ra t ion ,  a s t r ip  of d u c t u s  was ancho red  in t he  record-  
ing c h a m b e r  of t he  b a t h  w i t h  s ta in less  s teel  pins.  To record  

t r a n s m e m b r a n e  p o t e n t i a l  changes  in  response  to  oxygen,  
t h e  pe r fus ing  gas was swi tched  f rom 95% N2, 5% CO 2 to  
95% air, 5% CO 2. 

Capi l la ry  microe tee t rodes  s imi la r  to  those  descr ibed  b y  
LING a n d  GERARD 9 were used  to  record  t r a n s m e m b r a n e  
po ten t i a l s .  On ly  e lec t rodes  w i t h  a t ip  d i a m e t e r  too  smal l  
to  be  resolved  b y  a d issec t ing  microscope  were  used (aver-  
age t i p  d i a m e t e r  ~ 0.9 ~zm). A Grass  P-18 D.C. ampl i f i e r  
was  used as a ca thode-fo l lower  s tage to  a T e k t r o n i x  56413 
s torage  oscilloscope. Records  were p h o t o g r a p h e d  w i t h  a 
P C - 2 A  Nihon  K o h d e n  c o n t i n u o u s  record ing  camera .  Cri- 
t e r i a  for e v a l u a t i n g  an  i m p a l e m e n t  were :  1. clean, r a p i d  
sh i f t  of t h e  p o t e n t i a l ;  2. s t a b i l i t y  a t  t h e  new level, a n d  3. 
clean, r ap id  r e t u r n  to base l ine  on  w i thd rawa l .  T r a n s m e m -  
b r a n e  po t en t i a l s  were m e a s u r e d  in t i ssue  super fused  b y  
o x y g e n a t e d  Krebs -Hense l e i t  buf fe r  (95% air, 5% CO2) or 
d e o x y g e n a t e d  K reb s -H en s e l e i t  buf fe r  (95% N~, 5% CO2). 
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Fig. 1. Potentials obtained on a typical impalement of a cell in a fetal goat ductus arteriosus. In 1A the preparation is super-perfused with 
95% nitrogen, 5% CO 2 and buffer; resting potential is --90 inV. In 1B, the buffer was gassed with 95% air, 5% CO2; new resting 
potential is --60 mV. Calibration is 20 mV per horizontal division and 100 msee per vertical vision. 
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Results. The  ca l i b r a t i on  scale for F igure  1 is 20 m V  per  
ho r i zon ta l  d iv i s ion  a n d  100 msec pe r  ve r t i ca l  divis ion.  The  
u p p e r  po r t i on  of t h e  t r ace  in A, pr ior  to  i m p a l e m e n t  is 
O m V  a n d  t he  u p p e r  t r ace  in B is a m a r k e r  a t  O mV.  
F igure  1A shows a t yp i ca l  of a cell in  a p r e p a r a t i o n  super-  
fused w i t h  95% N s, 5% CO~ ill buf fe r ;  t he  res t ing  po ten -  
t i a l  is - 90  mV. I n  F igure  1 t3, w i t h  t he  e lec t rode  in t he  same 
cell, t h e  buffer  was  changed  to95~ air, 5% CO s a n d  a f t e r  
15 ra in  a new res t ing  p o t e n t i a l  of - 60  m V  was reached.  

The  resul t s  of e x p e r i m e n t s  on 2 s epa ra t e  duc t i  are shown 
in t he  Table .  The  m e a n  r e s t i ng  p o t e n t i a l  in t h e  presence  of 
95~ N s, 5% CO s was 81.7 dz 3.1 m V  while  in  t h e  presence  
of 95% air, 5% COs t he  p o t e n t i a l  was  50.8 ~ 7.8 mV.  The  
m e a n  a t t e n u a t i o n  of 30.9 m V  in  t he  a i r  m i x t u r e  was s ta t i s -  
t i ca l ly  s ign i f ican t  us ing  t he  s t u d e n t ' s  t - tes t  a t  P < 0.001. 

Experiment No. of cells Cell letter Membrane Membrane 
impaled potential potential 

in 95% N~, in 95% air, 
5% CO 2 (mY) 5% CO 2 (mY) 

1 2 

2 4 

a --80 --40 
b --70 --20 
e --80 --50 
d --80 --60 
e --90 --75 
f --90 --60 
X •  81.7~3.1 50.8~-7.8 

Significant difference P < 0.001 

SONLYO a n d  SOMLYO 10 d iv ided  vascu la r  s m o o t h  muscle  
in to  2 e lec t rophys io logica l  classes based  on  d rug - induced  
con t rac t ions .  The  classes were:  1. s ingle u n i t  v a s c u l a r  
s m o o t h  musc le ;  a n d  2. mul t i -u l l i t  s m o o t h  muscle.  A c t i o n  
p o t e n t i a l s  a c c o m p a n y  c o n t r a c t i o n  ill s ingle u n i t  s m o o t h  
muscle  (e.g., can ine  and  r a b b i t  mesen te r i c  veins) .  Mult i -  
u n i t  vascu la r  s m o o t h  musc le  (e.g., a o r t a  a n d  p u l m o n a r y  
a r te ry)  does no t  e x h i b i t  spike  ac t ion  po t en t i a l s  b u t  de-  
polar izes  to  a degree c o m m e n s u r a t e  w i t h  t h e  m a g n i t u d e  
of con t r ac t ion .  The  fac t  t h a t  ac t ion  p o t e n t i a l s  were no t  
found  in  t h e  presence  of oxygen  levels  wh ich  n o r m a l l y  
cause  c o n t r a c t i o n  suggests  t h a t  d u c t u s  s m o o t h  muscle  m a y  
be  classified as m u l t i - u n i t  va scu l a r  s m o o t h  muscle.  How-  
ever, more  d a t a  are needed  to  con f i rm  this .  F u t u r e  impale -  
m e n t s  m u s t  be  s tud ied  a t  h ighe r  ampl i f i ca t ion  (10 • to  
100 •  to  see if t he re  are low a m p l i t u d e  spikes  (1-3 mV) 
r id ing  on  t h e  in i t i a l  depolar iza t ion ,  as was  s h o w n  b y  KAJI- 
MOTO et  al. ~1 in  t h e i r  s t u d y  oil t he  s m o o t h  muscle  cells of 
guinea-p ig  s emina l  vesicle. 

F u r t h e r  work  m u s t  also be  done  to  s t u d y  the  r e l a t i onsh ip  
b e t w e e n  t h e  s epa ra t e ly  r ecorded  e lect r ica l  a n d  m e c h a n i c a l  
events .  

Zusammenjassung. M e m b r a n - P o t e n t i a l e  v o m  D u c t u s  
a r te r iosus  der  Ziege w u r d e n  im ruhe l lden  Z u s t a n d  aufge-  
zeichllet .  Die  Zellen depolaris ierel l ,  soba ld  sic m i t  e iner  
K o n t r a k t i o n  ausl6sendel l  K o l l z e n t r a t i o n  Sauers tof f  in  
Ber i ih ru l lg  kommel l .  
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Discussion. The  resul t s  show t h a t  d u c t u s  cells depolar ize  
w h e n  exposed  to  oxygen  c o n c e n t r a t i o n s  wh ich  cause  con- 
t r a c t i o n  of n o r m a l  d u c t u s  cells. W h e t h e r  t h i s  depo la r i za t ion  
is necessa ry  for p r o d u c i n g  d u c t u s  c o n t r a c t i o n  is n o t  ye t  
known.  
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Inhibitory Influence of Ligat ion of the Smal l  Intest ine on Gastric  Secret ion in the P y l o r u s -  
Ligated Rats  

I t  has  been  well  k n o w n  and  r epea t ed ly  conf i rmed  t h a t  
t he  py lo rus  l iga t ion  causes  a gas t r ic  hype r sec re t ion  in  
r a t s  1-8. The  m e c h a n i s m s  are n o t  ful ly  k n o w n  b u t  t h e  vago-  
vaga l  ref lex el ic i ted b y  t he  s t i m u l a t i o n  of pressure  recep- 
to r  in t he  a n t r u m  mucosa  was p o s t u l a t e d  as an  i m p o r t a n t  
fac to r  b y  BRODIE s. Cer ta inly ,  cen t r a l  ne r vous  s y s t e m  de- 
p ressan ts ,  gangl ionic  blockers ,  an t icho l inerg ic  agents ,  a n d  
v a g o t o m y  could well  i n h i b i t  t he  secre t ion  in  pylorus-  
l iga ted  r a t s  ~-6. As t h e  o t h e r  i n h i b i t o r y  procedures ,  duo-  
dena l  sour ing  ~, p resence  of f a t  in  t h e  d u o d e n u m  s, l igat iol l  
of t h e  c o m m o n  bi le  d u c t  9, a d r e n a l e c t o m y  10 a n d  h y p o p h y -  
s ec tomy  n h a v e  been  also k n o w n  to  suppress  t h e  gas t r ic  
secret ion.  These  fac ts  ind ica te  r a t h e r  complex  m e c h a n i s m s  
i nvo lved  ill t h e  secre t ion  process.  The  p r e s en t  s t u d y  will  
deal  w i t h  t he  ex tens ive  i n h i b i t o r y  inf luence  of a l igat iol l  
of t he  smal l  i n t e s t ine  on  t he  gas t r ic  secre t ion in pylorus-  
l iga ted  rats ,  w i t h  or  w i t h o u t  acu te  f is tula .  

Materials and methods. Male D o n r y u  ra t s  (195-220 g) were 
used. Fol lowing 24 h fast ,  whi le  g iven  w a t e r  a d  l i b i t um,  
t he  an ima l s  were sub jec ted  to  s i m u l t a n e o u s  l iga t ions  of 
t h e  py lo rus  i a n d  severaI  p a r t s  of t i le sma l l  i n t e s t i n e  u n d e r  
e the r  anes thes ia ,  as shown in  t he  Figure.  P a r t  A is a n  up-  
per  p a r t  of t he  d u o d e n u m  (about  2.0 cm d i s t a l  to  t he  py-  
lotus,  i.e., j u s t  o rad  to  t h e  e n t r y  of t he  c o m m o n  bile duct) .  

P a r t  B is a lower p a r t  of t he  d u o d e n u m  (a round  t h e  l iga- 
m e n t u m  of Trei tz) .  P a r t  C is a midd le  p a r t  of t h e  j e j u n u m  
(about  15-20 cm d i s t a l  to  t h e  pylorus) .  7 h later ,  t h e  ani-  
ma l s  were sacrif iced b y  an  overdose  of  e ther ,  t h e  s t o m a c h  
be ing  r e m o v e d  and  gas t r ic  con t en t s  col lected a n d  cen t r i -  
fuged. T i t r a t a b l e  acid o u t p u t  was  ca lcu la ted  b y  mul t i -  
p ly ing  t h e  v o l u m e  a n d  ac id i ty  w h i c h  was m e a s u r e d  b y  
t i t r a t i n g  a 1 ml  sample  w i t h  0 . 0 1 N  N a O H  to  p H ' 7 . 4  on  a 
H i t a c h i  p H  meter .  Average  va lues  were g iven  for  d a t a  
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