
270 Specialia 15. 3. 1969 

s igni f icant ly ,  as s h o w n  in t h e  Figure.  The  r ise in acid 
o u t p u t  was  due to  a s ign i f ican t  increase  of t he  v o l u m e  
r a t e  of gas t r ic  secret ion.  The re  was no  s ign i f ican t  change  
of t h e  c o n c e n t r a t i o n s  of h y d r o g e n  ions a n d  chlor ide  in 
gas t r ic  juice a f te r  i n j ec t ion  of theophy l l ine .  U n d e r  such  
cond i t ions  osmot ic  c o n c e n t r a t i o n  ra t io  b e t w e e n  gas t r ic  
secre t ion  a n d  p l a s m a  was s imi la r  to  t he  con t ro l  va lues  
a n d  did  n o t  exceed t he  l i m i t i n g  level  o f  1.019 . U p o n  
s t i m u l a t i o n  the  osmola l i t y  of gas t r ic  ju ice  increases  a n d  
in t he  n o r m a l  s t o m a c h  a t  m a x i m u m  equals  t h a t  of t h e  
p lasma .  I n  c o m p a r i s o n  w i t h  th i s  f inding,  t he  effect  of his-  
t a log  o n  the  c o n c e n t r a t i o n s  b o t h  of h y d r o g e n  ions and  chlo- 
r ide  in  gas t r ic  ju ice  c an  be  a u g m e n t e d  b y  c o m b i n i n g  i t  
w i t h  a t r o p i n e  ~7. As a result ,  p rev ious ly  o b t a i n e d  isotonic  
secre t ion  will b e c o m e  h y p e r t o n i c  to  p la sma .  Th i s  is, 
however ,  t he  on ly  cond i t i on  a t  p re sen t  known,  u n d e r  
wh ich  h y p e r t o n i c  gas t r ic  juice can  be  ob ta ined .  A com- 
p le te  desc r ip t ion  of these  f ind ings  t o g e t h e r  w i t h  a d d i t i o n a l  
i nves t iga t ions  to  e luc ida te  t he  m e c h a n i s m  of ac t ion  of 
t h e o p h y l l i n e  on  gas t r ic  acid p r o d u c t i o n  will  be  p r e sen t ed  
elsewhere *~ The  poss ib i l i ty  t h a t  cyclic 3', 5 ' -AMP pa r t i -  
c ipa tes  on  a molecu la r  bas is  in t h e  secre tory  m e c h a n i s m  
of gas t r ic  acid m e r i t s  f u r t h e r  inves t iga t ion .  The  t r ue  

n a t u r e  of s t r u c t u r a l  a l t e r a t ions  a n d  t h e  b iochemica l  
p a t h w a y  invo lved  in th i s  process  are sti l l  unknown~L 

�9 Zusammen/assung.  W/ih rend  s u b m a x i m a l e r  u n d  max i -  
ma le r  S ~ u r e s t i m u l a t i o n  m i t  Hi s t a log  s te iger t  i.v. In jek -  
t i on  y o n  3 4 0 m g  7- ( f l -HydroxyAthyl ) - theophyl l in  und  
100 m g  T h e o p h y l l i n  ( =  , O T  Homburgs>) be im  Menschen  
die Magensa lzsAureb i ldung  s ign i f ikan t  d u r c h  Z u n a h m e  
der  V o l u m e n r a t e .  Die Be fu n d e  werden  im H i n b l i c k  au f  
die m6gl iche  B e d e u t u n g  y o n  zyk l i schem 3', 5 ' -AMP als 
in t razel lu l i t re  M i t t l e r s u b s t a n z  be i  der  B i l d u n g  u n d  Sekre-  
t i on  y o n  Magensa lzs~ure  d i sku t i e r t .  
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N o t e  s u r  l ' i n n e r v a t i o n  d e s  b r a n c h i e s  c h e z  A n g u i l l a  

De n o m b r e u x  t r a v a u x  morpho log iques  o n t  d6cr i t  la  
s t r u c t u r e  des o rganes  de  la r e sp i r a t ion  a q u a t i q u e  chez 
les poissons  T616ost6ens. Ces c o n t r i b u t i o n s  o n t  p e r m i s  
d ' exp l i que r  p lus ieurs  ph6nom~nes  phys io log iques  observ6s  
au  n i v e a u  des aires vascu la i res  e t  des t i ssus  c o n s t i t u a n t  
les b ranch ies .  P lus  pa r t i cu l i~ remen t ,  les r e n s e i g n e m e n t s  
rassembl4s  p a r  VIALLI1, HUGHES et  GRIMSTONE2 e t  puis  
p a r  NEWSTEAD 3 c o n f i r m e n t  les plus  anc i ennes  observa-  
t ions  de BIs 4 r e l a t a n t  l ' ex i s tence  d ' u n  sys t~me con-  
t rac t i l e  associ6 a u x  cellules du  pi las t re .  

R 6 c e m m e n t ,  GILLOTEAUX 5'6 a m o n t r 6  l ' i n t6 r~ t  de la 
t e chn ique  de f ixa t ion -co lo ra t ion  de MAILLET appl iqu4e  
aux  Inver t6br6s .  Celle-ci fur  uti l is6e avec  succ~s sur  les 
b r anch i e s  de l 'Angui l le .  R a p p r o c h a n t  ces r6su l t a t s  de 
ceux  recueil l is  p a r  LAURENT et  DUNEL 7 ~ p ropos  de 
l ' i n n e r v a t i o n  de la p s e u d o b r a n c h i e  chez d ivers  T616- 
ost6ens,  nous  a v o n s  r e m a r q u 6  des f ibres  ne rveuses  e t  des 
corps  neu ron iques  p a r m i  les t i ssus  f o r m a n t  les feui l lets  
b r a n c h i a u x  (Figure 1). Des p r o l o n g e m e n t s  n e r v e u x  abou-  

anguiUa L .  

t i s sen t  ~ la pa ro i  des ar t6r ioles  af f6rentes  et  eff6rentes.  
A la h a u t e u r  des f ibres  muscu la i r e s  adduct r ices ,  nous  
avons  relev6 de n o m b r e u s e s  jonc t ions  neuro -muscu la i r e s  
en a n n e a u  (Figure  2). Les cellules pi l iers  s i tu6es A la 
base  des lamel les  son t  f r 6 q u e m m e n t  en tour6es  p a r  des 
fa i sceaux de p r o l o n g e m e n t s  issus de neu rones  bi- e t  
mu l t ipo la i r e s  (Figures  3 et  4). 

C o m p t e  t e n u  de ces obse rva t ions ,  il nous  semble  pos-  
sible de pense r  q u ' u n e  r6gu la t ion  ne rveuse  p r o d u i r a i t  
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Fig. 1. Neurones et prolongements situds dans l'ar~te branchiale Fig. 2. Jonctions neuro-musculaires en anneau; M, fibre musculaire 
(IV[AILLET), de l'adducteur des filaments branehiaux (MAILLET), 
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Fig. 3. Neurone dont les prolongements enserrent les ceilules piliers Fig. 4. Prolongement nerveux (N) associd "t des cellules piliers (CP) 
(CP) d'un eapillaire aff4rent (MAXLLET). situdes A un niveau plus profond (MAILLET). 

une con t rac t ion  ou une re laxa t ion  des cellules du pi lastre  
situ6es dans  le feuillet branchial .  Dans  le cas par t icul ier  
d ' une  contract ion,  l ' i r r igat ion des lamelles branchia les  
serai t  frein6e ou d6tourn6e au prof i t  de la c irculat ion 
eff6rente.  IZEVS et  BATEMAN 8, STEEN et  I{RUYSSE 9 on t  
d6js not6 qu ' une  influence humora le  modif ie  le f lux du 
couran t  sanguin pa s san t  au t ravers  des branchies.  Ces 
s t ruc tures  nerveuses  n ' exc luera ien t  nu l l ement  l ' ex is tence  
de l 'e f fe t  humora l  d6jk observ6 et, dans  ce t te  6ventualit6,  
con t r ibuera ien t  ~ expl iquer  ces m6canismes contract i les  
et leur incidence sur la physiologie des branchies  ~~ 

Summary. MAILLET'S t echn ique  d e m o n s t r a t e d  the  
innerva t ion  of pillar cells of the  secondary  gill lamellae 
in Anguilla anguilla L. Nervous  control  may  work in 
conjunct ion  wi th  an humora l  regula t ion which would 

make  clearer the  unde r s t and ing  of the  in- and out f lux  
of blood in the  resp i ra tory  organs. 
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Spikes  of S m o o t h  Muscle  in Ca lc ium-Free  Solut ion  (Isolated Taenia  coli of the Guinea -P ig )  1 

During  the  last  few years,  evidence has accumula ted  
t h a t  the  depolar iz ing cu r ren t  of act ion potent ia ls  in 
smoo th  muscle is carr ied by  calcium ions and not  by  
sodium ions, as in nerve  and skeletal  muscle of ver te-  
brates.  This concept  is based  main ly  on the  facts  t h a t  
spike discharge of smoo th  muscle (1) can cont inue  in 
sodium-free solution, (2) s tops  in calcium-free solution, 
(3) is blocked by  manganese  ions and (4) canno t  be blocked 
by  t e t rodo tox in  2 e Recen t  expe r imen t s  by I{EATINGE 7, 
however,  have  shown t h a t  this  concep t  is not  appl icable  
to all types  of sm oo th  muscle, for example  not  to arterial  
smoo th  muscle,  where  the  spikes seem to be ' sodium 
spikes ' .  We  have  now been able to  record spikes in 
isolated in tes t ina l  smoo th  muscle for several  hours  when  
only K + and Na + were p resen t  as cat ions  in the  solution.  

F r o m  the  caecum of the  guinea-pig, a piece of longi- 
tud ina l  muscle (taenia coli) wi th  an in situ length  of 
20-30 m m  was cut  out  and  pulled into a glass capi l lary 
conta in ing  p l a t i num wires which were used for recording 
the  electrical ac t iv i ty  extracel lular ly  (Tektronix pre- 
amplif ier  t y p e  122). One end of the  t issue was connec ted  
to  a mechano-e lec t r ic  t r ansduce r  for recording the  tens ion 
deve lopment .  The glass capi l lary was cont inuous ly  per-  
fused wi th  saline solution. Krebs  solut ion aera ted  wi th  
95% O~ and 5% CO 2 was t aken  as normal .  The sys tem 
was kep t  a t  35 ~ by  a t he rmos t a t .  

In  compar ing  d i f ferent  metabol ic  inhibi tors ,  we not iced 
a s t rong s t imula t ing  effect  of sod ium fluoride. Since 
KLINGENBERG 8 found t h a t  N a F  causes con t rac t ion  of 
u ter ine  s mo o t h  muscle even when  the  t issue is kep t  in 
Ca-free solution, we also tes ted  these  condi t ions  in taenia  
coli. If the  taen ia  is kep t  for a longer t ime  in Ca-free 
solut ion (30 min  or longer), N a F  (5-10 mM)  has no effect, 
or elicits s l ight  electrical ac t iv i ty  w i t h o u t  tens ion develop- 
ment .  If  N a F  is given s imul taneous ly  wi th  Ca deplet ion,  
the  phase  of decreas ing act iv i ty ,  which leads usual ly in 
5-10 min to a comple te  s top of ac t iv i ty  under  Ca deple- 
t ion alone, is prolonged.  The spike discharge usually 
cont inues  wi th  smaller  ampl i tude ,  or reappears ,  af ter  
the  tens ion d e v e l o p m e n t  has reached  zero. In  th is  phase  
an addi t iona l  magnes ium deple t ion  leads to  an increase 
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