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A series of t e s t  soIut ions  w i t h  a scend ing  c o n c e n t r a t i o n  
were d ropped  on  t he  cu t i cu la r  surface  where  a n u m b e r  of 
se tae  s tood  out .  An  e x a m p l e  of t he  response  is i l l u s t r a t ed  
in F igure  A. Two d i s t i nc t  responses  were evoked  a t  
c o n c e n t r a t i o n s  be low a n d  a b o v e  1/2M NaC1 respect ive ly .  
Responses  to  v a r y i n g  c o n c e n t r a t i o n s  of NaCI and  sucrose 
are shown  in t h e  g r a p h s  of F igure  ]3. W h i l e  response  
m a g n i t u d e  shown  as impul se  f r equency  decreased  w i t h  
increas ing  c o n c e n t r a t i o n  of h y p o t o n i c  solut ions ,  i t  in-  
c reased w i t h  inc reas ing  c o n c e n t r a t i o n  of h y p e r t o n i c  so- 
lut ions.  These  responses  d i s a p p e a r e d  in X/2M NaC1 or 
1 M sucrose  wh ich  was t he  isotonic  c o n c e n t r a t i o n  for ma-  
r ine  Decapods .  S imi la r  response  cha rac te r i s t i c s  were ob- 
se rved  w i t h  o the r  solutes,  choline-C1 a n d  glycerol.  Since 
t he  so lu tes  t e s t e d  were  e lec t ro ly te  a n d  npn-e lec t ro ly te ,  
i t  is u n r e a s o n a b l e  to  t h i n k  t h a t  a specific s u b s t a n c e  el ici ted 
t he  effect  on t he  receptor .  The  w a t e r  sens i t ive  se tae  d id  
no t  r e spond  to  t ac t i l e  a n d  chemica l  s t imula t ions .  Al- 
t h o u g h  m e c h a n o r e c e p t o r  impulses  also a p p e a r e d  for a 
br ie f  pe r iod  j u s t  w h e n  t e s t  so lu t ions  were appl ied,  t h e  
d i s c r im ina t i on  b e t w e e n  t h e  two responses  was m a d e  b y  
dif ferences  in  t h e i r  t i m e  course and  impul se  ampl i t ude .  
Mechan ica l  s t i m u l a t i o n  g iven  to  i n d i v i d u a l  ha i r s  revea led  
t h a t  m e c h a n o r e c e p t o r  responses  came  f rom o t h e r  ha i r  
sensil la a n d  a d a p t e d  rap id ly .  These  sensil la were no t  sen- 
s i t ive  t o  water .  I t  is 'unlikely,  therefore ,  t h a t  m e c h a n o -  
sensory  ha i rs  r e spond  to  osmot ic  c o n c e n t r a t i o n  changes .  

The  re su l t  suggests  t h a t  t h e  se ta l  o rgan  on  t h e  a n t e n n a  
is a n  o s m o r e c e p t o r  because  a p a r a m e t e r  of t h e  t e s t  
so lu t ions  cor re la ted  t o t h e  response  is osmot ic  pressure .  

T h e  w a t e r  r ecep tors  in  t h e  ca t  ~ a n d  frog ~ are n o t  
associa ted  w i t h  osmot ic  sens i t iv i ty ,  and  t h e  w a t e r  
sens i t ive  recep tor  in t h e  b lowf ly  7 does no t  b e h a v e  as an  
osmorecep to r  to  sa l ts  or non-e lec t ro ly tes  o the r  t h a n  
sucrose. The  responses  descr ibed  in t he  p r e sen t  s t u d y  are 
d i f fe ren t  in  n a t u r e  f rom t h e  w a t e r  responses  in  t h e  o rgans  
m e n t i o n e d  above .  I t  is cons idered  t h a t  t he  two  r ecep to r  
cells sens i t ive  to  changes  in osmot ic  pressure  m a y  occur  
in  a single se ta  because  two types  of response  t ook  place 
a t  h y p o t o n i c  a n d  h y p e r t o n i c  concen t r a t i ons  respect ive ly .  
The  a c t i v i t y  of i nd iv idua l  se tae  should  be  f u r t h e r  s tud ied  
for c lear ing th i s  poin t .  

Zusammenlassung. Es w u r d e n  an den  grossen A n t e n n e n  
des m a r i n e n  H u m m e r s ,  Panulirus/aponicz~,s, die afferenten 
A n t w o r t e n  auf  A n d e r u n g e n  in der  osmot i schen  Konzen -  
t r a t i o n  yon  ve r sch i edenen  e l ek t ro ly t i schen  u n d  n i ch t -  
elektroly~cischen L 6 s u n g e n  u n t e r s u c h t .  Die B o r s t e n o r g a n e  
de r  A n t e n n e n  sche inen  ~ n d e r u n g e n  des o smot i s chen  
Druckes  der  Badei l i i s s igke i t  w a h r z u n e h m e n .  
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D e t e r m i n a t i o n  of the  B i l i ary  Dead  Space  U s i n g  ~4C-Taurocholate  as  a M a r k e r  

W h e r e a s  o rgan  s t r u c t u r e  a n d  i ts  r e l a t ion  to  func t i on  has  
been  ex tens ive ly  explored  for t he  k i d n e y  1, r e la t ive ly  
l i t t l e  is k n o w n  a b o u t  such  r e l a t ionsh ips  in  t he  liver.  Clear- 
ance  m e a s u r e m e n t s  w i t h  easily diffusible  solutes,  l ike 
e ry th r i to l ,  h a v e  al lowed to  d i f f e ren t i a t e  b e t w e e n  cana-  
l icular  and  d u c t u l a r  bi le  fo rma t ion .  B y  con t ras t ,  know-  
ledge conce rn ing  t h e  d imens ions  a n d  t he  func t iona l  im-  
p o r t a n c e  of t h e  b i l i a ry  spaces  is scarce. A b o u t  10 years  
ago  BARBER-RILEY 2 i n t r o d u c e d  a m e t h o d  to m eas u r e  t h e  
vo lume  of t he  b i l i a ry  t ree  b y  d e t e r m i n i n g  t he  w a s h o u t  
v o l u m e  of bi le  a f t e r  r ap id  i.v. i n j ec t ion  of B S P .  However ,  
as d e m o n s t r a t e d  b y  SicoT et  al. a, t h i s  m e t h o d  pe r m i t s  a t  
bes t  r o u g h  a p p r o x i m a t i o n s ,  a n d  p r o b a b l y  ove re s t ima te s  
t h e  t r ue  value.  The  l i m i t a t i ons  of such  m e a s u r e m e n t s  
arise f rom t h e  u n k n o w n  t r a n s i t  t i m e  of t he  m a r k e r  be- 
tween  i ts  i n j ec t ion  a n d  a p p e a r a n c e  in bile. These  t r a n s i t  
t imes  h a v e  been  neglec ted  in  p rev ious  s tudies .  T he  use 
of a m a r k e r  s u b s t a n c e  wh ich  s ignals  i ts  a p p e a r a n c e  in 
bi le  b y  p r o d u c i n g  a n  increase  of bi le  flow should  p e r m i t  
us to  e l im ina t e  these  var iables .  An  a p p r o a c h  us ing  14C- 
t a u r o c h o l a t e  as a m a r k e r  s u b s t a n c e  was the re fore  em- 
p loyed  to  d e t e r m i n e  t h e  b i l i a ry  dead  space. 

Materials and methods. Male Sp rague -Dawley  r a t s  
weighing  280 to 370 g, m a i n t a i n e d  u n d e r  s t a n d a r d  labo-  
r a t o r y  condi t ions ,  were used. T he  c o m m o n  bi le  d u c t  was  
c a n n u l a t e d  u n d e r  p e n t o b a r b i t a l  (Nembuta l |  anes thes i a  
(5 mg/100  g b o d y  wt.  i.p.) w i t h  P E  10 p o l y e t h y l e n e  t u b i n g  
j u s t  be low the  b i furca t ion .  The  b o d y  t e m p e r a t u r e  was 
m a i n t a i n e d  b e t w e e n  36.5 a n d  37.5~ b y  us ing  a w a r m -  
ing  l a m p  a n d  a h e a t e d  o p e r a t i n g  tab le .  Af te r  a con t ro l  
per iod  of 15 min,  sodium-24-~4C-taurochoIate  4 (8 ~zmoles/ 
1 0 0 g  b o d y  vet., 37.5 ~zCi/mmole) dissolved in a vo lume  
of 0.3 m l  of sal ine was r ap i d l y  in jec ted  in 15 r a t s  v ia  a 
j ugu la r  c a t h e t e r  a n d  f lushed  w i t h  0.3 ml  of i sotonic  saline.  
Bile was  col lected in 20 see per iods  up  to 300  sec a n d  in 

1 m i n  per iods  up  to  480 sec a n d  weighed.  T h e r e a f t e r  5 ml  
of I n s t age l  | were added  a n d  r a d i o a c t i v i t y  was m e a s u r e d  
in a P a c k a r d  Tr i ca rb  l iqu id  sc in t i l l a t ion  counter .  The  
c o u n t i n g  eff iciency was d e t e r m i n e d  b y  t he  c h a n n e l  r a t io  
m e t h o d  emp loy ing  a n  e x t e r n a l  s t a n d a r d .  

The  vo lume  of t he  b i l i a ry  dead  space  was ca lcu la ted  in 
2 ways  : Method l : Calculation according to BARBER-RILEY 
as modi/ied by SIcoT a. B y  th i s  a p p r o a c h  t he  b i l i a ry  dead  
space  is caIcula ted  as t he  v o l u m e  of bi le  col lected b e t w e e n  
i.v. i n j ec t ion  and  a p p e a r a n c e  of a m a r k e r  in  t he  col lected 
bile. Since t he  m a r k e r  does n o t  a p p e a r  in  bile as a f ia t  
c o n c e n t r a t i o n  f ront ,  t he  vo lume  of t he  b i l i a ry  dead  space  
(BDS) is ca lcu la ted  in t he  fol lowing way :  

iCtus. 
BDS = Volmax  Cmaz " V~176 

Volta=, s t a n d s  for c u m u l a t i v e  v o l u m e  of bi le  col lected f rom 
the  t ime  in jec t ion  un t i l  m a x i m a l c o n c e n t r a t i o n  (Cmax) of t he  
m a r k e r  in  bi le  is reached,  i = 1 deno tes  t he  f i rs t  s ample  
a f t e r  i n j ec t ion  a n d  iCmax t h e  sample  in  w h i c h  Cma, is 
reached.  Ci r ep resen t s  t h e  c o n c e n t r a t i o n  of t h e  m a r k e r  
in  t he  single sample  i, a n d  Voli  t h e  v o l m n e  of s ample  i. 

Method I I  : Modi/ied approach for ca lcu la t ion  of b i l i a ry  
dead  space us ing  a cholere t ic  m a r k e r  subs tance .  Th i s  
a p p r o a c h  is ba sed  on  t he  a s s u m p t i o n  t h a t  t h e  increase  
of bile flow, wh ich  follows t he  a d m i n i s t r a t i o n  of t a u r o -  
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chola te  ind ica tes  t he  t i m e  of a p p e a r a n c e  of in j ec ted  bile 
sal ts  in  t he  canaI icular  lumen .  T he  same f o r m u l a  as in  
m e t h o d  I was  used w i t h  t he  on ly  difference t h a t  V o l ~  
r ep re sen t ed  t he  c u m u l a t i v e  vo lume  of bile col lected f rom 
the  f i rs t  increase  o f  bi le  flow un t i l  m a x i m a l  concen t r a -  
t ion  of t h e  m a r k e r  in  bi le  was reached.  This  should  al low 
one to  e l imina te  er rors  in  e s t i m a t i o n  of t he  b i l i a ry  dead  
space due  to  c i rcu la t ion  de lay  a n d  due  to  t he  t r a n s i t  t i m e  
of t h e  m a r k e r  t h r o u g h  t h e  hepa tocy te .  

Results and discussgon. Bile  f low and  bi le  r a d i o a c t i v i t y  
fol lowing t he  in jec t ion  of l~C-taurochola te  in  a r ep resen ta -  
t ive  e x p e r i m e n t  are dep ic ted  in F igure  1. W h e r e a s  bi le  
f low increased  r ap id ly  in t he  t h i r d  20-sec per iod  a n d  
r eached  i ts  m a x i m u m  150 sec af te r  t he  in ject ion,  radio-  
a c t i v i t y  was m e a s u r a b l e  in  t he  f o u r t h  col lect ion per iod  
a n d  reached  i ts  p e a k  a f te r  210 sec. I n  F igure  2 the  radio-  
a c t i v i t y  expressed as f r ac t ion  of t he  m a x i m a l  r a d i o a c t i v i t y  
r eached  in bile is p l o t t e d  aga ins t  c u m u l a t i v e  bi le  vo lume.  
The  shaded  area  r ep resen t s  t he  b i l i a ry  dead  space as 
ca lcu la ted  b y  m e t h o d  I. T he  b i l i a ry  dead  space v o l u m e  
ca lcu la ted  b y  m e t h o d  I I  cor responds  to t he  p a r t  of t he  
s h a d e d  a rea  b e g i n n i n g  a t  t he  m o m e n t  w h e n  bile flow 
s t a r t e d  to increase  (arrow). 

The  m e a n  vo lumes  of t h e  b i l i a ry  dead  space o b t a i n e d  
w i t h  e i the r  m e t h o d  are g iven  in t he  Table .  A r e m a r k a b l e  
d i sc repancy  m a y  be  n o t e d  b e t w e e n  t he  va lues  r epo r t ed  
b y  BARBER-RILeY ~ (5.1 ~xl/g liver) and  our  f indings.  E v e n  
us ing  t he  same  m e t h o d  of ca lcu la t ion  (me thod  I) our  
va lues  o b t a i n e d  w i t h  ~*C t a u r o c h o l a t e  as t e s t  s u b s t a n c e '  
are on ly  63% of those  o b t a i n e d  w i t h  B S P  b y  BARBER- 
I~ILEY. Th i s  di f ference in t h e  b i l i a ry  dead  space, depend-  
ing on  t he  t y p e  of m a r k e r  subs t ance  used, could be  sub- 
s t a n t i a t e d  in t he  p r e s en t  s t u d y  b y  sequen t i a l  in jec t ions  
of B S P  a n d  ~C- tau rocho la t e .  W h e r e a s  t h e  dead  space 
was  c o m p a r a b l e  to  t h e  va lue  r epo r t ed  b y  BARBRR-RILEY 
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Fig. 1. Bile l~C-radioactivity (@--O) and bile flow (O -- �9 after rapid 
i.v. injection of 8 [xmoles 24-~*C-taurocholate (37.5 ~Ci/mmole) in a 
representative experiment (310 g rat).' 
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Fig.  2. G r a p h i c  i l lus t ra t ion  of the  ca lcu la t ion  of b i l i a ry  d e a d  space.  
The  r a d i o a c t i v i t y  of 24-1~C-tanrocholate (Cd expressed as f r ac t ion  of 
the  m a x i m a l  r a d i o a c t i v i t y  r eached  in  bile ( C ~ )  is p lo t t ed  aga in s t  
c u m u l a t i v e  bile vo lume.  The  a r r o w  ind ica tes  the  vo lume  of bile 
secrete~d before  the  bile f low s t a r t e d  to  increase.  

B i l i a ry  d e a d  space 

[xl/100 g b o d y  we igh t  ~l /g  l iver  we igh t  

Me thod  I (n = 15) 11.6~ • 0.7 3.2 2_ 0.14 

M e t h o d  I I  (n = 15) 8.3 :t= 0.5 2.3 :j- 0.11 

w h e n  t3SP was used, i t  was  s ign i f i can t ly  smal ler  w h e n  
l~C-taurochola te  was  employed  as m a r k e r  subs tance .  
Compar ing  t he  resul t s  o b t a i n e d  b y  rose bengal ,  B S P  a n d  
ICG in  t he  r abb i t ,  SlcoT et  al. 3 h a v e  p rev ious ly  shown  
t h a t  t h e  ca lcu la ted  dead  space depends  on t he  t y p e  of 
m a r k e r  used. Since all  these  marke r s  are be l ieved to  be  
secre ted  b y  t he  hepa tocy te ,  t h i s  d i f ference m a y  be a t t r i -  
b u t e d  to d i f fe ren t  t r a n s i t  t i m e s  of t he  m a r k e r  t h r o u g h  t he  
hepa tocy te .  Our  f ind ing  of a smal ler  b i l i a ry  dead  space 
w h e n  t a u r o c h o l a t e  is emp loyed  as t e s t - s u b s t a n c e  m a y  be 
i n t e r p r e t e d  b y  a shor t e r  h e p a t o c y t i c  t r a n s i t  t i m e  of th i s  
marke r .  

Since no  cor rec t ion  for t h e  t r a n s i t  t i m e  be tween  t he  si te  
of in j ec t ion  and  t he  h e p a t o c y t e  is made,  m e t h o d  I pre-  
s u m a b l y  leads to  a n  o v e r e s t i m a t i o n  of t h e  rea l  value,  
even  if an  ideal  m a r k e r  w i t h  negl igible  t r a n s i t  t i m e  
t h r o u g h  t he  h e p a t o c y t e  is used. Th i s  d i f f icul ty  should  
be  overcome  b y  m e t h o d  II .  

I t  is a s sumed  t h a t  t h e  secre t ion  of t a u r o c h o l a t e  in to  
t he  bi le  canal iculus  is a c c o m p a n i e d  b y  osmot ica l ly  obli-  
ga t ed  water ,  wh ich  leads to  an  i m m e d i a t e  increase  of 
bi le  flow. T h e  increase  of bi le  f low fol lowing t a u r o c h o l a t e  
i n j ec t ion  m a y  the re fo re  be  r ega rded  as s ignal  for  the  f i r s t  
a p p e a r a n c e  of t h e  in jec ted  bi le  sa l t  in  t h e  bi le  canal icul i .  
Fo r  t he  reasons  discussed,  t he  p reb i l i a ry  t r a n s i t  t i m e  of 
t he  m a r k e r  is no t  inc luded  in t h e  ca lcu la t ion  of t he  dead  
space w h e n  m e t h o d  I I  is used. This  t i m e  cor responds  to  
t he  t i m e  wh ich  elapses be tween  t he  in jec t ion  of t au ro -  
cho la te  a n d  the  f i rs t  increase  of bi le  flow. I t  was  a b o u t  
30 sec in  t he  p re sen t  exper imen t s .  Thus ,  an  i m p o r t a n t  
f ac to r  lead ing  to  o v e r e s t i m a t i o n  of t h e  b i l i a ry  dead  space 
m a y  be  excluded.  As expected ,  t he  b i l i a ry  dead  space 
o b t a i n e d  us ing  t h i s  m e t h o d  (2.3 ~l/g liver) was signifi-  
c a n t l y  smal le r  t h a n  t h a t  d e t e r m i n e d  b y  m e t h o d  I (Table).  
I t  was  smal ler  t h a n  t h e  ' u p p e r  l imi t '  e s t i m a t e d  b y  FORKER ~ 
for t he  b i l i a ry  dead  space (3.2 ~I/g liver).  

I n  t he  p re sen t  s tudies ,  t he  vo lume  of bi le  was  m e a s u r e d  
wh ich  was  c o n t a i n e d  w i t h i n  t he  b i l i a ry  t ree  before  secre- 
t i on  of t he  marke r .  A d i s t e n t i o n  of t he  b i l i a ry  t ree  as a 
resu t t  of t he  choleresis  i nduced  b y  t h e  m a r k e r  shou ld  
the re fo re  h a v e  no  effect  on  t h e  ca lcu la t ion  of t h e  b i l i a ry  
dead  space. I t  is a s s u m e d  in these  ca lcu la t ions  t h a t  no  
n e t  changes  of bi le  f low occur  w i t h i n  t he  bi le  ductules .  
A l t h o u g h  i t  h a s  been  shown  in t h e  dog, t h a t  b o t h  secre- 
t i on  a n d  a b s o r p t i o n  of bi le  w a t e r  occur  w i t h i n  t he  b i l i a ry  
t ree  ~, in  t he  ra t ,  no  ev idence  for such  d u c t u l a r  m e c h a n i s m s  
has  so far  been  o b t a i n e d  u n d e r  cond i t ions  s imi lar  to  those  
of our  s tudy .  Thus ,  e r y t h r i t o l  c learance  prac t ica l Iy  equals  
t o t a l  bi le  flow, a n d  t h e  e r y t h r i t o l  bi le  to  p l a s m a  ra t io  in  
t h e  r a t  was close to one  u n d e r  d i f fe ren t  r a t e s  of bi le  f low 7, ~. 
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6 H.  O. WI~E~L~R, E. D. R o o s  a n d  S. ~;. B~AI)LEY, Am.  J .  Phys io l .  

214; 866 (1968). 
P. BERTHELOT, S. ERLINGER, I). DHUMEAUX and A. M. PREAUX, 
Am. J. Physiol. 279, 809 (1970). 

s j. L. BOYER, Am. J. Physiol. 221, 1156 (1971). 



15.9.1973 Specialia 1093 

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 .  

W. HXcI<i a n d  G. PAUMGARTNER 

Department o/Clinical Pharmacology, 
University o/ Berne, 
Friedb~thlstrasse 49, CH-3008 Bern (Switzerland), 
30 Apri l  7973. 
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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. 


