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Effect of  B r e t y l i u m  on D e g e n e r a t i o n  S e c r e t i o n  of 

Fol lowing  sec t ion  of pos tgang l ion ic  ne rves  t h e r e  is a 
per iod  d u r i n g  wh ich  t r a n s m i t t e r  is re leased f rom t h e  
end ings  of t i le d e g e n e r a t i n g  ne rves  in  a m o u n t s  suff ic ient  
to  cause  ' d e g e n e r a t i o n  a c t i v i t y '  in  t h e  d e n e r v a t e d  organ.  
This  p h e n o m e n o n  has  been  obse rved  b o t h  a f t e r  sec t ion  of 
chol inergic  a n d  adrenerg ic  nerves,  a n d  b o t h  in g lands  a n d  
s m o o t h  muscle  ~. A puzz l ing  fac t  is t h a t  t he  a p p e a r a n c e  of 
e.g. ' d e g e n e r a t i o n  c o n t r a c t i o n '  of t he  r a t ' s  pe r io rb i t a l  
s m o o t h  muscle  a n d  ' d e g e n e r a t i o n  v a s o c o n s t r i c t i o n '  in t h e  
r a b b i t ' s  ear  el ic i ted b y  s y m p a t h e t i c  g a n g l i o n e c t o m y  can  
be  p o s t p o n e d  b y  a d m i n i s t r a t i o n  of b r e t y l i u m  2, a. I t  has  so 
fa r  no t  b e e n  poss ib le  t o  a t t r i b u t e  w i t h  c e r t a i n t y  th i s  effect  
to  a n y  of t h e  k n o w n  p h a r m a c o l o g i c a l  ac t ions  of t h e  d rug  
on  adrenerg ic  ne rves  ~, 2. I t  the re fore  seemed of i n t e r e s t  s 
i nves t i ga t e  w h e t h e r  a s imi la r  de lay ing  effect  of b r e t y l i u m  
can  be  o b t a i n e d  a f t e r  sec t ion  of chol inergic  nerves ,  and  t h e  
effect  on  t he  s u b m a n d i b u l a r  ' d e g e n e r a t i o n  sec re t ion '  of 
sa l iva  fol lowing p a r a s y m p a t h e t i c  d e n e r v a t i o n  was s tudied.  

Methods. In  8 ca ts  t he  cho rds - l i ngua l  ne rve  was cu t  in 
e the r  anaes thes ia .  Th i s  p a r a s y m p a t h e t i c  decen t r a l i za t i on  
of t h e  s u b m a n d i b u l a r  g land  causes  a m a r k e d  super-  
s ens i t i v i t y  of t he  g l a n d u l a r  cells, wh ich  renders  t he  detec-  
t i on  of sec re to ry  effects  easier .  Af ter  3 weeks,  w h e n  
m a x i m a l  s u p e r s e n s i t i v i t y  has  developed,  a (part ial)  
pos tgang l ion ic  p a r a s y m p a t h e t i c  d e n e r v a t i o n  ~ was car r ied  
out ,  u s ing  a s h o r t - a c t i n g  b a r b i t u r a t e  ( B a y t i n a l  Bayer ,  
20 m g / k g  in t r aca rd i a l ly )  as anaes the t i c .  15-17 h l a t e r  
chloralose  (60-80 mg/kg)  was g iven  i.v. a f t e r  i n d u c t i o n  
w i t h  e ther .  T r a c h e a l  c a n n u l a  was inse r ted  a n d  b o t h  sub-  
m a n d i b u l a r  duc ts  were c a n n u l a t e d  in t he  neck.  Secre t ion  
was  r ecorded  as d rops  of sa l iva  on a s m o k e d  d rum,  us ing  
an  e l ec t romagne t i c  pen  ope ra t ed  manua l ly .  

Sa l iva  

Results. Accord ing  to  p rev ious  exper ience  ' degene ra t i on  
secre t ion '  could, u n d e r  t h e  p re sen t  condi t ions ,  be  expec t ed  
to s t a r t  n o t  m u c h  l a t e r  t h a n  18 h a f t e r  the  d e n e r v a t i o n  ~. 
I n  one of t h e  8 ca t s  sa l iva  was a l r eady  f lowing w h e n  the  
e x p e r i m e n t  s ta r ted ,  17 h a f t e r  d en e rv a t i o n .  I n  t h e  o the r s  
no secre t ion  occur red  d u r i n g  an  o b s e r v a t i o n  per iod  of 
a b o u t  ~/~ h. B r e t y l i u m  tosy la te ,  1 mg/kg ,  was  t h e n  
in jec ted  i.v. This  i n v a r i a b l y  evoked  a r ap id  f low of sa l iva ;  
a b o u t  10-20 drops  were p roduced  b y  t h e  g land  of the  
ope ra t ed  side, sens i t ized  b y  p rev ious  decen t ra l i za t ion ,  an d  
3-10 drops  b y  t h e  c o n t r a l a t e r a l  gland.  Af te r  th i s  r ap id  
flow, wh ich  tas ted  for  2-3  rain,  secre t ion  d id  n o t  cease 
comple t e ly  on t h e  ope ra t ed  side. I t  was v e r y  slow b u t  
g r adua l l y  increased  in r a t e  in a w ay  cha rac t e r i s t i c  of 
' d e g e n e r a t i o n  secre t ion ' .  A t y p i ca l  ex amp l e  is shown in t he  
Figure,  wh ich  also d e m o n s t r a t e s  t h a t  t h e  effect  of bre-  
t y l i nm,  once the  ' d egene ra t i on  secre t ion '  h a d  s ta r ted ,  was 
to cause  a v e r y  r a p i d  secre t ion  d u r i n g  a few ra in  a n d  t h e n  
a long las t ing  acce le ra t ion  of t h e  ' d e g e n e r a t i o n  secre t ion ' .  
Th i s  was t h e  case w i t h  doses of b r e t y l i u m  of 1-5 mg/kg .  
At rop ine ,  0.5 m g / k g  i.v., abo l i shed  n o t  on ly  t h e  ' degenera -  
t ion  secre t ion '  b u t  t h e  secre tory  ef tec t  of b r e t y l i u m  as well. 

Discussion. T h e  effects of b r e t y l i u m  descr ibed  here  
r e semble  those  of ace ty lcho l ine  an d  m e t h a c h o l i n e ;  a f te r  
an  in i t ia l  secre tory  effect  these  d rugs  are  able  to  p r o v o k e  
' d e g e n e r a t i o n  secre t ion '  w h e n  g iven  sho r t l y  before  t h i s  
p h e n o m e n o n  is expec t ed  to  s t a r t  5. In  p rev ious  experi-  
m e n t s  b r e t y l i u m  was f o u n d  to  s t i m u l a t e  t h e  ace ty lcho l ine  
r ecep to r s  of sa l iva ry  g land  ceils of ca ts  G, 7, a n d  t h e  p r e s en t  
e x p e r i m e n t s  hence  sugges t  t h a t  t h e  ab i l i ty  to  p ro v o k e  
' d e g e n e r a t i o n  a c t i v i t y '  fol lowing p a r a s y m p a t h e t i c  dener-  
r a t i o n  is c o m m o n  to  agen t s  ac t ing  l ike ace ty lchoi ine .  On  
t h e  o t h e r  hand ,  w i t h  t h e  doses an d  w i t h  t h e  t i m e  scale for 
b r e t y l i u m  in jec t ions  used i t  h a s  n o t  b e e n  possible  to  
d e m o n s t r a t e ,  a f t e r  p a r a s y m p a t h e t i c  d en e rv a t i o n ,  t h e  
de l ay ing  effect  of b r e t y l i u m  discovered  in ce r t a in  o rgans  
a f te r  s y m p a t h e c t o m y .  T h e  doses of b r e t y l i u m  used here  
are  large enough  to abo l i sh  t h e  sec re to ry  effect  of s y m p a -  
t h e t i c  s t i m u l a t i o n  in s u b m a n d i b u l a r  g lands  of ca ts  ~. T h e  
p r e s e n t  o b s e r v a t i o n s  are  c o m p a t i b l e  w i t h  t h e  v iew t h a t  
t h e  de l ay ing  effect  of b r e t y l i u m  is d e p e n d e n t  on t h e  
m e c h a n i s m s  /or  u p t a k e  a n d  a c c u m u l a t i o n  of b r e t y l i u m  
possessed b y  adrenerg ic  nerves~.  

Zusammen/assung. Die <~Degenerationsaktivit i i t~,  die in 
e in igen O r g a n e n  n a c h  S y m p a t h e k t o m i e  au f t r i t t ,  k a n n  
d u r c h  B r e t y l i u m  verz6ger t  werden.  I n  Ve r suchen  n i t  
p a r a s y m p a t i s c h  d e n e r v i e r t e n  Speicheldr i i sen  k o n n t e  
dieser  E f fek t  des B r e t y l i u m s  n i c h t  nachgewiesen  werden.  
Es  zeigte sich, dass  B r e t y l i u m  h ie r  e inen  e igenen  sekre- 
t o r i s chen  E f f e k t  h a t  u n d  n e b e n b e i  eine l a t e n t e  <~Degenera- 
t ionssekre t ion~  ausl6st .  In  diesen Vel:suchen g le ich t  
B r e t y l i u m  Acety lchol in .  
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Effects of bretyIium, 1 mg/kg (arrows) before and during 'degenera- 
tion secretion'. Records in each section, from below: drops of saliva, 
signal, time in min. The figures above each section denote the time 
(h) after the postganglionic denervation. No flow of saliva occurred 
until bretylium was first given ; but afterwards there was a continuous 
flow at increasing rate. 
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