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The effect of p re t r ea tmen t  wi th  adrenergic  r - recep tor  
blocking agent  on the  increased suscept ibi l i ty  to fibrilla- 
t ion in modera te  hypoxia  is demons t r a t ed  in F igure  2. As 
can be seen, hypoxia  revers ibly  reduced aur icular  and 
vent r icular  f ibri l lat ion thresholds:  1 mg/kg  DCI evoked a 
clearly demonst rable  rise of both  and prac t ica l ly  pre- 
vented  subsequent  hypox ia  in reducing the  thresholds  
below the init ial  value.  Adrenergic  r - recep tor  blocking 
agents  are effect ive also when given dur ing the  hypoxic  
period. Figure  3 shows tha t  2 mg/kg  DCI,  2 mg/kg  i06, 
1 mg/kg  Alderline and 2 mg /kg  i013 are  equa l ly  effect ive 
in counterac t ing  the  f ibri l lat ion threshold reducing  influ- 
ence of modera te  hypoxia .  This  l a t t e r  is reproducible  a t  
will af ter  e l iminat ion of the  drugs, as can be seen f rom the  
graph. 

Accordingly r - receptor  blocking sympa tho ly t i c s  proved  
to be useful in p revent ing  hypo the rmic  and hypoxic  in- 
crease of suscept ibi l i ty  to a r rhythmias .  W h e t h e r  this ef- 
fect is mainly  due to an inh ib i to ry  inf luence on the  cardiac  
sympathet ic ,  or to some 'unspecif ic '  quinidine- l ike  ant i -  
a r rhy thmic  action of these  compounds  (MORALES- 
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Fig. 2. Effect of DCI pretreatment (1 mg/kg i.v.) on auricular and 
ventrieular fibrillation thresholds in arterial hypoxia. 

AGUILERA and V A U G H A N  %VILLIAMS s, S E K I Y A  and 
VAUGHAN ~VlLLIAMSg), still  remains  to  be cleared up.  

The  significance of our  f indings can be summar ized  as 
follows: On the  one hand  they  d raw a t t en t ion  to a new 
possibi l i ty  of therapeut ic  appl ica t ion of the adrenergic  
/5-receptor blocking agents,  and on the o ther  hand  they  
poin t  to the  i m p o r t a n t  role of the cardiac  sympa the t i c  
control  in the  mechan i sm of increased l iabi l i ty  to a r rhyth-  
mias in modera t e  ar ter ial  hypox ia  and hypo the rmia .  
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Fig. 3. Influence of different adrenergic fl-receptor blocking agents 
on hypoxie decrease of the fibrillation thresholds, wherl administered 

i.v. during inhalation of a gas mixture containing 5% O~ in Nz. 

Zusammenfassung. ErhOhte Ar rhy thmiebere i t schaf t  des 
hypo thermischen  und hypoxischen  Herzens  (in situ) 
konnte  durch f l -Rezeptoren blockierende Sympatho ly t ica ,  
wie Inderal ,  Alderl in  und Dichloroisoproterenol ,  sowie 
zwei seiner Homologe  (i06 und i013) s tark  bis v611ig 
g e h e m m t  werden.  

L. SZEKERES, J.  PAPP, 
and W, F()RSTER 

Department o] Pharmacology o/the University Medical 
Schools of Pdc,~ (Hungary) and Magdeburg (DDR), 
June 25, 1965. 

Degenerative Changes in Dendrites Fol lowing 
Axonal Transection 

Two basic phenomena  are uti l ized for t rac ing  the  course 
and te rmina t ion  and for localizing the  cells of origin of 
nerve  fibre bundles. These are the  ~Vallerian degenera t ion  
and the re t rograde cell reaction,  respect ively.  Some 
neuroanatomical  problems cannot  be solved experi-  
menta l ly  by Waller ian degenera t ion  or by re t rograde  cell 
reaction. For  example,  in cer ta in  loci i t  is no t  possible to 
make  lesions so selective t h a t  the  ensuing degenera t ion  
will represent  axons and axonal  arbor izat ions  belonging 
to  one fibre system only. Fo r  th is  reason i t  m a y  be  im- 
possible to  demons t ra te  exper imenta l ly  whe the r  degen- 
erat ing arborizat ions passing to  a nervous  s t ruc ture  are 

collaterals  from a ne ighbour ing  fibre sys tem or whether  
t h e y  are t rue  t e rmina l  branches  belonging to a separa te  
system. 

Ut i l iz ing the  fact  t h a t  ne rve  cells of new-born  animals  
are more a p t  to reac t  by  d is in tegra t ion  following axonal  
t ransec t ion  t h a n  nerve  cells of adu l t  animals  1 the  a u t h o r  
has per formed a series of exper iments .  

In  one group of ki t tens,  uni la teral  t ransect ions  of the 
hypoglossal  nerve  were carried out.  The  animals  were 
opera ted  on at  var ious  ages and kep t  al ive for var ious  

1 A. BROOAL, Arch. NeuroL Psychiat. 43, 46 (1940). 
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per iods .  I n  t r a n s v e r s e  sec t ions  s t a i n e d  b y  t h e  NAUTA ~ 
t echn ique ,  d e g e n e r a t i n g  n e r v e  f ibres  were  seen o n  t he  
p r o x i m a l  side of t he  t r a n s e c t i o n  in the  medu l l a  a t  t he  side 
of t h e  n e r v e  t r an sec t i on ,  a t  t he  s i te  where  hypog lossa l  
n e r v e  f ibres  are  s i tua ted .  Deta i l s  of th i s  s t u d y  will be  
p u b l i s h e d  sepa ra te ly .  

I n  two  o t h e r  g roups  of k i t t en s ,  un i l a t e ra l  t r a n s e c t i o n s  
were  m a d e  of t h e  sciat ic  n e r v e  a n d  of lower l u m b a r  ven -  
t r a l  roots ,  r espec t ive ly .  D e g e n e r a t i n g  ne rve  f ibres  were 
seen in N a u t a  p r e p a r a t i o n s  a t  t h e  side of t he  t r a n s e c t i o n  
in t h e  v e n t r a l  horn ,  a n d  a t  t he  si tes in  the  wh i t e  s u b s t a n c e  
where  t he  n e r v e  f ib re  bund l e s  wh ich  give rise to  t he  v e n t r a l  
sp ina l  roots  are  s i tua ted ,  

I n  a f o u r t h  g r o u p  of k i t t e n s  ce rebe l l a r  lesions were per-  
formed,  D e g e n e r a t i n g  ne rve  f ibres  were  seen  in N a u t a  
p r e p a r a t i o n s  f rom t h e  medu l l a  a t  t h e  s i tes  where  e f fe ren t  
f ibres  from, for  example ,  t h e  infer ior  ol ive and  t he  l a t e ra l  
r e t i cu l a r  nuc leus  to  t h e  ce rebe l lum are s i t ua t ed .  

T h e  resu l t s  f rom these  las t  t h r e e  g roups  will be pub -  
l ished in g r ea t e r  de ta i l  la ter .  

T h e  c o m m o n  f ind ing  in  all g roups  is t he  occur rence  of 
d e g e n e r a t i n g  f ibres  p r o x i m a l  to  t h e  s i te  of t he  t r ansec t ion .  

I n  a d d i t i o n  to  th is ,  a n  u n e x p e c t e d  d i scove ry  was  made .  
I n  some  p repa ra t ions ,  a p p a r e n t l y  d e g e n e r a t i n g  d e n d r i t e s  
in  c o n t i n u i t y  w i t h  n e r v e  cells were found  to  be  impreg-  
na t ed .  Th i s  was  found  in  t he  hypog lossa l  nuc leus  a n d  in 
t he  v e n t r a l  h o r n  a t  t he  side of t he  t r ansec t ion .  One of t h e  
cells was  seen to  give r ise to  as m a n y  as six d e g e n e r a t i n g  
dendr i t e s .  

T h e  F igu re  i l lu s t r a t e s  a cell of t h i s  t y p e  in t he  r i gh t  
hyp0glossa l  nuc leus  f rom a n  11-day-old  k i t t en ,  wh ich  was 
s u b m i t t e d  to  a t r a n s e c t i o n  of t h e  hypoglossa l  n e r v e  in  t he  
ca ro t id  t r i ang l e  on  t he  r i g h t  side a n d  ki l led 7 d a y s  la ter .  
F r o m  the  b o t t o m  a n d  f rom the  left  side of t he  impreg-  
n a t e d  cell two  r a t h e r  coarse  processes  w i t h  s e c o n d a r y  
r a m i f i c a t i o n s  can  be  seen, in  w h a t  is a p p a r e n t l y  a s t a t e  
of d i s i n t e g ra t i on .  T h e  lef t  one  can  be  t r aced  for a b o u t  6 
cell l eng ths .  T h e  f r a g m e n t s  of t h e  processes  w i th  t h e i r  
r a m i f i c a t i o n s  are  of v a r y i n g  sizes a n d  h a v e  i r r egu la r  
con tours ,  The  s i tes  of b r a n c h i n g  are c lear ly  visible.  The  
two  processes  w i t h  t h e i r  r ami f i ca t i ons  h a v e  been  in te r -  
p r e t e d  as d e g e n e r a t i n g  p r i m a r y  a n d  s econda ry  dendr i t e s .  
I n  add i t i on ,  a s h o r t  f ine f r a g m e n t e d  f ibre  can  be  seen in  
c o n t i n u i t y  w i t h  t h e  t o p  of t h e  cell. Th i s  is p r e s u m a b l y  a 
t h i r d  dendr i t e .  On  t he  r i g h t  s ide of the  cell a conica l  
n a r r o w i n g  is visible.  Th i s  ha s  been  i n t e r p r e t e d  as  t he  
a x o n  hi l lock.  

The  d i scovery  of d e g e n e r a t i n g  f ibres  on  t h e  p r o x i m a l  
side of t r a n s e c t e d  axons  is a b s o l u t e l y  c o n t r a d i c t o r y  to  t h e  
~vVallerian law, accord ing  to  wh ich  d e g e n e r a t i o n  m a y  oc- 
cu r  in  t h e  d i s t a l  b u t  n o t  in  t h e  p r o x i m a l  p a r t  of a t r a n -  

sec ted  axon ,  w i t h  t h e  excep t ion  of a s h o r t  s e g m e n t  close 
to  the  t r ansec t ion ,  

T h e  o b s e r v a t i o n  of d e g e n e r a t i o n  p r o x i m a l  to  t h e  s i te  of 
t h e  t r a n s a c t i o n  h a s  been  r epo r t ed  prev ious ly ,  however .  A t  
t h e  en d  of t h e  las t  a n d  a t  the  b e g i n n i n g  of t h e  p r e s e n t  
c e n t u r y  severa l  a u t h o r s  were aware  of t h e  occur rence  of 
w h a t  was  t e r m e d  r e t rog rade  f ibre  d e g e n e r a t i o n  or  in-  
d i r ec t  VCallerian d e g e n e r a t i o n  3. Th i s  was  o b s e r v e d  in  
f ibre s y s t ems  f rom va r ious  m a m m a l s ,  i nc lud ing  m a n ,  
Some a u t h o r s  even  used r e t rog rade  f ibre d e g e n e r a t i o n  as a 
m e t h o d  for  t r a c i n g  t h e  i n t r a m e d u l l a r y  course of t h e  
m o t o r  c o m p o n e n t s  of some of t h e  c r an i a l  nerves .  

Dur ing  t h e  las t  decades  th i s  t y p e  of d e g e n e r a t i o n  h a s  
a t t r a c t e d  ve ry  l i t t le  a t t e n t i o n .  I t  is obvious ,  howeve r ,  
that .  some  a u t h o r s  h a v e  b e e n  aware  of i t s  ex is tence  *-~. 

Of special  i n t e r e s t  in  c o n n e c t i o n  w i t h  t h e  p r e s en t  f ind-  
ings  a re  t h e  pape r s  b y  GUILLERY* a n d  POWELL a n d  
COWAN 6, who  used the  N a u t a  t echn ique .  T h e y  h a v e  sug-  
ges ted  t h a t  p a r t  of the  g r a n u l a t i o n  obse rved  b y  t h e m  
m a y  h a v e  compr i sed  d e g e n e r a t i o n  p r o d u c t s  f rom den-  
dr i tes ,  i t  seems clear,  however ,  t h a t  d e g e n e r a t i n g  den-  
d r i t es  as d e m o n s t r a t e d  in t h e  p r e s en t  p a p e r  h a v e  n o t  
p rev ious ly  b e e n  obse rved  in h is to logica l  sect ions.  

T h e  fac t  t h a t  d e g e n e r a t i n g  d e n d r i t e s  c an  be  d e m o n -  
s t r a t e d  in h is to logica l  sec t ions  is of v e r y  g rea t  in te res t .  I t  
h a s  long  been  possible  to  ' m a r k '  t h e  ceils of or ig in  of 
va r ious  n e r v e  f ibre b u n d l e s  b y  u t i l iz ing  t h e  r e t r o g r a d e  
cell reac t ion .  T h e  resu l t s  p r e sen t ed  in t h i s  p a p e r  d e m o n -  
s t r a t e  t h a t  d e n d r i t e s  be long ing  to  a f ibre  s y s t e m  m a y  also 
be ' m a r k e d ' .  I t  will t he re fo re  be  poss ible  to  o b t a i n  
d i rec t ly  a m a p  of the  rece iv ing  a rea  of a specif ic  n e u r o n e  
w i t h  g rea te r  de ta i l  t h a n  h a s  p rev ious ly  b e e n  possible.  
Moreover ,  b y  a p p l y i n g  m e t h o d s  for t h e  s t a i n i n g  of n o r m a l  
or  d e g e n e r a t i n g  b o u t o n s  on  m a t e r i a l  w i t h  t h e  a f f e r e n t  
s y s t e m s  i n t a c t  or  e x p e r i m e n t a l l y  d e s t r o y e d  i t  will b e  
poss ible  to  acqu i re  more  precise  i n f o r m a t i o n  c o n c e r n i n g  
s y n a p t i c  re la t ions .  

Zusammen/assung.  I m  Z u s a m m e n h a n g  m i t  U n t e r -  
s u c h u n g e n  a n  j u n g e n  K a t z e n  fiber d en  E f f e k t  der  D u r c h -  
s c h n e i d u n g  y o n  A x o n e n  s ind in N a u t a - P r / i p a r a t e n  z u m  
e r s t en  Mal  a m  z e n t r a l e n  Tell de r  N e u r o n e  d eg en e r i e r en d e  
D e n d r i t e n  g e f u n d e n  worden .  Die B e d e u t u n g  dieses Be-  
fundes  wird kurz  d i sku t i e r t .  

G. GRANT 

Department o/ H u m a n  A natomy, University o/ Uppsala 
(Sweden), J u l y  27, 1965. 

Cell with degenerating dendrites. Nauta preparation. × 540. The 
picture is composed of three photomicrographs taken at different 

foci (see the left part of the picture). Compare with text. 
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