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d r y i n g  t r e a t m e n t .  D r y i n g  of the  skill n e x t  to  t he  l a te ra l  
l ine  s y s t e m  did  no t  affect  t he  r eac t ion  ( P  = 0.8). 

These  e x p e r i m e n t s  show t h a t  b o t h  t he  l a te ra l  l ine 
s y s t e m  a n d  v e r y  p r o b a b l y  t he  l a b y r i n t h  are essent ia l  for 
t he  ]~erception of surface  waves.  

The  p a r t  of t he  l a b y r i n t h  where  t he  s t imu lus  is perceiv-  
ed seems to be  t he  o rgan  of hear ing .  Af te r  r e m o v a l  of b o t h  
columellae,  t he  an im a l s  r eac ted  in on ly  52% of t r ia l s  
c o m p a r e d  w i t h  68% before  t he  ope ra t i on  ( P  < 0.001). I t  
is no t  ye t  c lear  w h e t h e r  i t  is t he  sound  of t he  surface  waves  
w h i c h  is h e a r d  or t he  noise m a d e  b y  d i pp i ng  t he  rod. Our  
p rev ious  e x p e r i m e n t s  (made p a r t l y  in  co l l abora t ion  w i t h  
P. MOLLER) s u p p o r t  t h e  fo rmer  poss ib i l i ty  : t h e  t i m e  before  
t he  an ima l ' s  r eac t ion  increases  s ign i f i can t ly  w i t h  increased  
d i s t ance  of t he  s t imulus ,  and,  as f i lm s tudies  show, t he  
r eac t ion  does no t  t a k e  place  before  t he  m a x i m u m  of t he  
wave  t r a i n  ha s  r eached  t he  toad .  However ,  s ince t he  noise 
i n t e n s i t y  caused b y  d i pp i ng  t he  rod  would  decrease  w i t h  
increas ing  d i s t ance  f rom t he  t o a d  a n d  m i g h t  t h u s  cause 
g rea te r  l a t ency  of reac t ion ,  we st i l l  c a n n o t  exclude  t he  
poss ib i l i ty  t h a t  i t  is t he  ac tua l  d ipp ing  of the  rod which  is 

perce ived  r a t h e r  t h a n  t he  surface waves  caused b y  the  rod. 
The  e x p e r i m e n t s  con t inue  n 

Zusammen/assung. Bl inde  Kra l lenf r6sche  reagieren  
auch  d a n n  auf  konzen t r i s che  Oberf lgchenwel len ,  w e n n  
das  gesamte  Se i t en l i n i ensys t em zers t6r t  wird.  We i t e r e  
A u s s c h a l t v e r s u c h e  zeigen, dass  der  Reiz  ( E i n t a u c h e n  
eines Stabes)  sehr  wah r sche in l i ch  fiber das  L a b y r i n t h  
pe rz ip ie r t  wird. Ob die Oberil /~chenwelle se lbs t  oder  (und) 
das  Gergusch  b e i m  E i n t a u c h e n  des S tabes  w a h r g e n o m -  
m e n  wird,  is t  noch  n i c h t  s icher  en t sch ieden .  
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Neurohumoral  Regulation of Motility and Blood Flow in the Colon 

The  ext r ins ic  ne rvous  con t ro l  of colonic m o t i l i t y  a n d  
b lood flow has  r ecen t ly  been  s tud ied  1. E lec t r ica l  s t imula -  
t ion  and  ref lex a c t i v a t i o n  of t he  pelvic  ne rves  p roduce  a n  
in tense  f lush ing  of t he  m u c o s a  in t he  d i s ta l  two t h i r d s  of 
t he  colon. Cor responding  in t i m e  w i t h  th i s  mucosa l  f lush 
t he re  is a m a r k e d  b u t  t r a n s i e n t  increase  of venous  out f low 
and  c o n c o m i t a n t l y  w i th  the  v a s o d i l a t a t i o n  a muco id  
secret ion.  I n t r a v e n o u s  a d m i n i s t r a t i o n  of a t rop ine  (1 rag/  
kg) d id  n o t  s ign i f i can t ly  in te r fere  w i t h  t he  vasod i l a t i on  
and  t he  m o t i l i t y  response  i nd i ca t i ng  t h a t  b o t h  m i g h t  be  
b r o u g h t  a b o u t  b y  a non-cho l inerg ic  m e c h a n i s m  largely  
seconda ry  to an  a u g m e n t e d  secret ion.  T he  release of 
k in in- l ike  subs t ances  s imi la r  to  t hose  i nvo lved  in t he  
a t r o p i n e - r e s i s t a n t  v a s o d i l a t a t i o n  in t he  s a l iva ry  g lands  
and  t he  panc rea s  2, a is suggested.  

I n  t he  p r e sen t  s t u d y  t h e  effects of b r a d y k i n i n  a n d  
pelvic  ne rve  s t i m u l a t i o n  on  colon m o t i l i t y  a n d  b lood flow 
were c o m p a r e d  in a n  a t t e m p t  to  o b t a i n  ev idence  for 
b r a d y k i n i n  as a possible  m e d i a t o r  in  t he  pelvic  ne rve  
response.  

Methods. B y  record ing  t i ssue  v o l u m e  and  t o t a l  venous  
e f f luen t  s imul taneous ly ,  t ire res is tance,  t h e  capac i t ance  
a n d  t he  p recap i l l a ry  s p h i n c t e r  s egmen t s  of the  c i rcu la t ion  
of t he  ca t  colon were s tudied .  This  p l e t y s m o g r a p h i c  
m e t h o d  was descr ibed in de ta i l  in  a p rev ious  work  1. I n  
some e x p e r i m e n t s  colonic m o t i l i t y  and  b lood f low were 
recorded  s imul taneous ly .  Mot i l i ty  was  recorded  b y  a 
vo lume t r i c  m e t h o d  keep ing  in t ra -co lonic  pressure  c o n s t a n t  
a t  a b o u t  10 cm H20.  The  pelvic  ne rves  to  t he  colon were 
cu t  c en t r a l l y  and  m o u n t e d  on  r ing fo rmed  e lect rodes  for  
s u b s e q u e n t  g raded  e lec t r ica l  s t imula t ion .  S y n t h e t i c  
b r a d y k i n i n  was a d m i n i s t e r e d  c lose- in t ra-ar ter ia l ly .  

Results. As is shown  ill F igure  1, close i n t r a a r t e r i a l  
in fus ion  of b r a d y k i n i n  in a large dose (1  >g/ml) p roduced  a 
m a r k e d  a n d  sho r t l a s t i ng  b lood  f low increase  and  con- 

1 L. HULTi.~, Acta physiol, scand. Suppl. 7969, 335. 
2 S. M. HILTON and G. P. LEwis, J. Physiol., Lond. 128, 235 

(1955). 
3 S. M. HILTON and M. JoxEs, J. Physiol., Lond. 195, 521 (1968). 
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Fig, 1. The effect of supramaximal, intraarterial doses of bradykinin (left panel) and supramaximal pelvic nerve stimulation (right panel). 
Note the almost identical responses.. 
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Fig. 2. The effect of subthreshold doses of bradykinin (left panel) and subthreshold stimulation of the pelvic nerves (right panel) on 
colonic blood flow, tissue volume and the capillary filtration coefficient (CFC). Note the almost identical responses. 

c o m i t a n t l y  a sus t a ined  and  powerfu l  m o t o r  con t r ac t i on  
(left panel) ,  a n  effect  wh ich  is in m a n y  respects  s imi la r  to  
t h a t  p roduced  b y  e f fe ren t  e lec t r ica l  s t i m u l a t i o n  of t he  
pelvic  ne rves  ( r ight  panel) .  Close i n t r a a r t e r i a l  in fus ion  of 
b r a d y k i n i n  in low doses (0.006 ~g/inl) decreased  vascu la r  
res i s tance  on ly  modera t e ly ,  whi le  t h e  cap i l l a ry  f i l t r a t i on  
coeff ic ient  (CFC) increased  cons iderab ly .  As is shown  in  
F igure  2 (left panel) ,  a m a r k e d  increase  in CFC occur red  
fol lowing infus ion  of b r a d y k i n i n  in doses t h a t  d id  no t  
af fec t  b lood  flow a t  all. W h e n  t he  pelvic  ne rves  were 
s t i m u l a t e d  a t  h i g h  ra tes ,  t he  m o t o r  response  in te r fe red  
w i t h  t he  t i ssue  v o l u m e  record ings  and  m a d e  CFC de te rmi -  
a t ions  imposs ib le .  On t he  o the r  h a n d ,  pe lvic  ne rve  
s t i m u l a t i o n  a t  a low r a t e  wh ich  d id  no t  a f fee t  m o t i l i t y  or  
b lood  f low res i s t ance  neve r the l e s s  increased  CFC to a 
cons iderab le  ex t en t ,  F igu re  2 ( r ight  panel) .  

Discussion. Specific v a s o d i l a t o r  f ibres  were p rev ious ly  
a s sumed  to  be  wide ly  d i s t r i b u t e d  t h r o u g h o u t  t he  gast ro-  
i n t e s t i n a l  t r ac t .  In  r ecen t  years  th i s  concep t  has  changed ,  
however ,  and  i t  has  been  sugges ted  t h a t  neu rogenous  vaso-  
d i l a t a t ion ,  which  occurs  on ly  in ce r t a in  res t r i c ted  p a r t s  of 
t he  g a s t r o i n t e s t i n a l  t r ac t ,  i.e., t h e  sa l iva ry  gland,  t h e  
p a n c r e a s  and  p r o b a b l y  t he  s t omach ,  is p a r t l y  or m a i n l y  
caused  b y  t he  release of a s t ab le  va s od i l a t o r  mate r ia l ,  a 
p l a s m a k i n i n  2-5. The  p r e s en t  resu l t s  ind ica te  t h a t  a s imi la r  
m e c h a n i s m  m i g h t  be  involved ,  even  in t he  r egu la t ion  of 
co lon  b lood  f low a n d  secret ion.  

The  v a s o d i l a t a t i o n  and  t he  c o n c o m i t a n t  m o t o r  response  
fol lowing pelvic  ne rve  s t i n m l a t i o n  are  la rgely  a t rop ine -  

res i s t an t .  This  coupled  response  is closely m i m i c k e d  b y  
infus ion  of b r a d y k i n i n .  Fol lowing infus ion  of s u b t h r e s h o l d  
doses of b r a d y k i n i n  as well  as a f t e r  pelvic  n e r v e  s t imula -  
t ion  a t  a f r equency  t h a t  d id  no t  affect  m o t i l i t y  or r e s t ing  
b lood flow, CFC increased cons iderab ly .  The  m a g n i f i c a n t  
increase  in CFC wh ich  occur red  desp i te  u n c h a n g e d  b lood  
flow m i g h t  therefore  be due  to increased  cap i l l a ry  
pe rmeab i l i t y .  CFC of ten  reached  f igures  c o m p a r a b l e  to  
those  c o m m o n l y  recorded  w h e n  t he  vascu la r  bed  is 
b r o u g h t  to  m a x i m a l  d i l a t a t i o n  b y  a n  unspecif ic  vaso-  
d i l a to r  drug.  

Zusammen/assung. Indiz ,  dass  P l a s m a - K i n i n  sowohl  
in  den  R e g u l a t i o n s m e c h a n i s m u s  de r  Kolon-Mot i l i t~ t  als 
a u c h  der  B l u t s t r d m u n g  eingreif t .  
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A Quantitative Investigation of the Response to Injury of the Central Nervous System of Rats Treated 
with ACTH and Tri iodothyronine 

A l t h o u g h  i n t e r r u p t i o n  of a t r a c t  in  t he  m a m m a l i a n  
cen t r a l  ne rvous  s y s t e m  (CNS) is no t  usua l ly  fol lowed b y  
a n y  func t iona l  r egenera t ion ,  h is to logica l  s igns of a x o n a l  
g r o w t h  a n d / o r  i nd i ca t i ons  of some r e t u r n  of f u n c t i o n  h a v e  
been  c la imed  fol lowing t he  a d m i n i s t r a t i o n  of t h e  t h y r o i d  
h o r m o n e s  t r i i o d o t h y r o n i n e  (T3) a n d  t e t r a i o d o t h y r o n i n e  
(T4), z,2 a n d  ad rena l  corticoidsB, ~ or subs t ances  w h i c h  
cause t h e i r  release, such  as ACTH1,  ~ or t he  bac t e r i a l  
po lysaccha r ide  ' Py rom en ' S ,  6 9. 

Most workers consider that circulating corticoids 
stimulate the phagocytic activity of macrophages, depress 
the cellular and fluid phases of inflammation and decrease 
the formation of connective tissue at the site of a wound 
in the CNS and thereby facilitate regeneration by provid- 
ing an environment through which axons grow more 
easily. On the other hand thyroid hormones may promote 
regeneration by increasing protein synthesis in central 
neurons i. 


