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were lef t  for 4 miu  in Li  (Figure,  a). Th i s  t ime-pe r iod  was 
found,  in  con t ro l  e x p e r i m e n t s  w i t h  sucrose-Krebs ,  to  be  
suff ic ient  for  e x c h a n g i n g  more  t h a n  90% of t he  ex t r a -  
cel lular  f luid.  P o t e n t i a t i o n  also occur red  w h e n  t h e  
p r e p a r a t i o n s  were  k e p t  for  5-8  ra in  in  Li :  o n  r e t u r n i n g  
to  N a  t h e r e  was t h e n  a n  increase  in  t h e  a m p l i t u d e  of t h e  
c o n t r a c t i o n s  p r io r  to  t e t a n i c  s t i m u l a t i o n .  W h e n  t h e  
p r e p a r a t i o n s  were  k e p t  for  a b o u t  10 m i n  in  Li, t h e  pos t -  
t e t a n i c  p o t e n t i a t i o n  was  abo l i shed  (Figure ,  b), o n  s t i l l  
longer  exposu re  to  Li, n e u r o - m u s c u l a r  b lock  was  found .  
I n  N a  t h e  b lock  d i s a p p e a r e d  s lowly  o v e r  a few hours .  

T h e  o b s e r v a t i o n  of p o s t - t e t a n i c  p o t e n t i a t i o n  in  Li  sug-  
gests  t h a t  t h e  p o t e n t i a t i o n  is n o t  caused  b y  p o s t - t e t a n i c  
h y p e r p o l a r i z a t i o n .  T h e  p o s t - t e t a n i c  h y p e r p o l a r i z a t i o n  in 
n o n - m y e l i n a t e d  f ibres  is g rea t ly  r educed  a f t e r  s h o r t  ex-  
posure  to  Li  a n d  abo l i shed  a f t e r  4 -5  m i n  in Li*. S imi la r  
effects  are seen in  m y e l i n a t e d  f ibres  where  s tud ies  of t h e  
Li effects  7's showed  t h a t  a n  in i t ia l  s h o r t  p h a s e  of h y p e r -  
p o l a r i z a t i o n  m a y  st i l l  be  found  a f t e r  exposure  to  Li  for  
some  minu te s ,  whe rea s  t h e  long- la s t ing  h y p e r p o l a r i z a t i o n ,  
w h i c h  follows a b o u t  t he  same  t i m e  course  as t he  pos t -  
t e t a n i c  p o t e n t i a t i o n ,  is abo l i shed  as t he  ex t r ace l l u l a r  N a  
is rep laced  b y  Li. The  p r e s e n t  e x p e r i m e n t s  also exc lude  
t h e  h y p o t h e s i s  t h a t  p o s t - t e t a n i c  f ac i l i t a t i on  is caused  b y  

a c c u m u l a t i o n  of i n t r ace l l u l a r  N a  ~. O u r  conclus ions  are 
s imi la r  to  those  of HUBBARD a n d  GAGE ~° w h o  used 
m e t a b o l i c  inh ib i to r s ,  ca rd iac  glycosides  a n d  r ed u ced  Na 
c o n c e n t r a t i o n s  for  i n h i b i t i n g  t h e  p o s t - t e t a n i c  p o t e n t i a -  
t ion .  

Zusammenfassung. A m  par t i e l t  cu ra r i s i e r t en  Zwerchfe l l -  
P h r e n i c u s - P r A p a r a t  des  Mee r s ch w e i n ch en s  w u r d e  ge fun-  
den,  dass  die p o s t - t e t a n i s c h e  F a z i l i t a t i o n  a u c h  in  Li-  
h a l t i g e r  LSsung  a u f t r i t t .  Die  F a z i t i t a t i o n  s c h e i n t  n i c h t  
d u r c h  p o s t - t e t a n i s c h e  H y p e r p o l a r i s a t i o n  e n t s t a n d e n  zu 
sein,  d a  diese n a c h  L i - A p p l i k a t i o n  ausb le ib t .  
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Nucleolar Changes in Spinal Ganglion Neurons 
DurtnR the Course of Axon Regeneration 

T h e  increase  of nuc leo la r  v o l u m e  in  n e u r o n s  a f t e r  
a x o n a l  sec t ion  h a s  been  k n o w n  for  a long  t ime .  H o w e v e r ,  
t he  changes  which  occur  in t h i s  process  h a v e  n o t  been  
s t ud i ed  in  t h e  l i gh t  of some new c o n c e p t s  of nuc leo la r  
s t ruc tu re .  I t  is genera l ly  accep t ed  1 t h a t  t h e  nuc leo lus  is 
m a d e  up  b y  a f i l amen t ,  t h e  nuc leo lonema ,  w h i c h  is 
e m b e d d e d  in a m a t r i x  or  pa r s  a m o r p h a .  The  n u c l e o l o n e m a  
of r a t  sp ina l  gang l ion  n e u r o n s  was easi ly  d e m o n s t r a t e d  
w i t h  s i lver  i m p r e g n a t i o n  t e c h n i q u e s  * (Figure  2) or b y  
p h a s e  c o n t r a s t  mic roscopy  in  v ivo  fo l lowing a p rocedu re  
for  cell i so la t ion  s (Figure  1). Nuc leo la r  changes  were  
s t ud i ed  a f t e r  c ru sh ing  t he  lef t  sc ia t ic  n e r v e s  of 20 r a t s  of 
ou r  s tock  a t  t he  p r o x i m a l  t h i r d  of t he  femur .  The  a n i m a l s  

were  sacr i f iced a f t e r  1 to  15, 20, 30, 40, 50 a n d  60 days .  
T h e  le f t  (opera ted)  a n d  r i g h t  (control)  sp ina l  gang l i a  were  
ca re fu l ly  d i ssec ted  a n d  f ixed in  e t h a n o l - a c e t i c  acid,  3 :1 .  
A f t e r  pa r a f f i n  e m b e d d i n g  5 / ,  sec t ions  were  s t a i n ed  w i t h  
bu f f e r ed  t h i o n i n  4. Th i s  m e t h o d  d e m o n s t r a t e d  t h e  nuc leo-  
l o n e m a  q u i t e  well  a n d  i t  a p p e a r e d  like a n e t w o r k  i n s t e a d  
of a c l ea r -cu t  f i l a m e n t  (Figure  3). 
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Fig. 1. Squash preparation of a spinal ganglion neuron isolated in 
vivo observed with the phase contrast microscope. The helicoidal 

filament contrasts neatly against a clear background. × 3000. 

Fig. 2. Silver impregnation of a spinal ganglion neuron of the rat. 
The nucleolonema appears as a heavily impregnated filament. 

x 3000, 
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Fig. 3. Nucleolus of a control spinal ganglion neuron of the rat 
stained with buffered thionin. The nucleolonema and pars amorpha 

are clearly depicted. × 2800. 

Fig. 4. Nucleolus of a spinal ganglion neuron of a rat  operated 15 
days before. I t  belongs to the controlateral spinal ganglion of the 
same animal of Figure 3. Thionin staining reveals the increase of the 

pars amorpha and loosening of the nueleolonema, x 2800. 

On t h e  o p e r a t e d  side, t h e  increase  of nuc leo la r  v o l u m e  
of sp ina l  gang l ion  n e u r o n s  t o o k  p lace  p r i n c i p a l l y  a t  t h e  
expense  of t h e  pa r s  a m o r p h a .  T h e  n u c l e o l o n e m a  b e c o m e s  
g r adua l l y  less s t a i n e d  a n d  more  loosely  a r r anged .  Th i s  
p a t t e r n  was v e r y  m a r k e d  a t  15 d a y s  (F igure  4), i t  was  less 
de f in i t e  f r o m  t h e  30 th  day ,  a n d  b e c a m e  i m p e r c e p t i b l e  on  
t he  6 0 t h  day .  NueIeo la r  ' vacuo les '  h a d  b e e n  o b s e r v e d  ~-7 
d u r i n g  c h r o m a t o l y s i s  be fore  t h e  r e s t o r a t i o n  of  t h e  N~ssl 
s u b s t a n c e  is c o m p l e t e d .  SOUDEK s desc r ibed  in  t h e  
nucleolus  of Basidobolum ranarum an inc rease  of t h e  
vo lume  of ' vacuo les '  i n  t h e  s t age  of ac t ive  s y n t h e s i s  a n d  
t h e i r  d i m i n u t i o n  d u r i n g  m e t a b o l i c  rest .  These  ' vacuo les '  
co r r e spond  t o  t h e  pa r s  a m o r p h a ,  w h i c h  is also d e t e c t a b l e  
in  n o r m a l  cells. 

W e  h a v e  o b s e r v e d  (unpub l i shed)  in  sp ina l  gang l i a  of  
h u m a n  a n d  r a t  e m b r y o s  t h e  a p p a r i t i o n  of i den t i f i ab l e  
pars  a m o r p h a  in  t h e  nucleolus  of n e u r o b l a s t s  co inc iden t -  
a l ly  w i t h  t h e  b e g i n n i n g  of t h e  a c c u m u l a t i o n  of Nissl  
s u b s t a n c e  in  t h e  c y t o p l a s m .  I t  h a s  b e e n  sugges t ed  t h a t  
t h e r e  is a co r r e l a t i on  b e t w e e n  n u c l e o l a r  c h a n g e s  a n d  
cel lular  a c t i v i t y  9. These  r e su l t s  a n d  those  of EAKIN x° 
al low us  to  a d v a n c e  t h e  h y p o t h e s i s  t h a t  t h e  inc rease  of 
t he  v o l u m e  of t h e  pa r s  a m o r p h a  a n d  a c o r r e s p o n d i n g  
loosen ing  of t h e  n u c l e o l o n e m a  m a y  r e s u l t  f r o m  a n  in-  
crease of s u b s t a n c e s  e l a b o r a t e d  or  s to red  b y  t h e  nucleolus .  

Rdsumd. L ' 6 c r a s e m e n t  du  ne f f  sc i a t ique  du  r a t  modi f ie  
de p lus ieurs  mani~res  les nucl6oles des n e u r o n e s  gang l ion-  

na i re s  r a c h i d i e n s  c o r r e s p o n d a n t s .  T a n d i s  q u e  le v o l u m e  
de  la  p a r s  a m o r p h a  a u g m e n t e  c o n s i d 6 r a b l e m e n t ,  le 
f i l a m e n t  nucI6olai re  ou  n u c l e o l o n e m a  s 'a l longe ,  sa  dis- 
pos i t i on  es t  p lus  lgche, e t  sa  co lo ra t ion  d e v i e n t  mo ins  
6v iden te .  Ce processus  a t t e i n t  son  m a x i m u m  15 jours  
apr~s  le r6sec t ion  d u  nef f  e t  il es t  n6g l igeab le  60 jours  p lus  
t a r d .  Les  c h a n g e m e n t s  d u  n u c l e o l o n e m a  e t  de  la  pa r s  
a m o r p h a  p o u r r a i e n t  6 t re  e n  r a p p o r t  avec  la  s y n t h ~ s e  
c y t o p l a s m a t i q u e .  
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Zur P o l y m o r p h i e  e i n e s  C h r o m o s o m s  i n n e r h a l b  
y o n  P o p u l a t i o n e n  des  Laufki i fers  

Carabus auronitens F a b r .  

Die b i s h e r  u n t e r s u c h t e n  C a r a b u s - A x t e n  bes i t zen  2n  = 26 
A u t o s o m e n ,  d ie  c~6 ~ s i nd  h e t e r o g a m e t i s c h  ( X Y - T y p ) i - 4  
Die i n t e r spez i f i s chen  U n t e r s c h i e d e  de r  K a r y o t y p e n  s ind  
ger ing:  be i  a l len  A r t e n  t r e t e n  i m  d ip lo iden  Sa t z  2 r e l a t i v  
grosse, m e i s t  s u b m e d i o k i n e t i s c h e  A u t o s o m e n  (A :Chromo-  
somen) auf .  Mi t  A u s n a h m e  e ine r  A r t  s ind  a u c h  die m e i s t  
r aed iok ine t i s chen  X - C h r o m o s o m e n  verg le ichsweise  gross. 
I m  Gegensa t z  zu r  i n t e r spez i f i s chen  G le i cha r t i gke i t  des  

K a r y o t y p s  w u r d e n  be i  e in igen  A r t e n  e rheb l iche ,  i n t r a -  
spezif ische ( in t r a ind iv idue l l e )  U n t e r s c h i e d e  zwischen  d e n  
h o m o l o g e n  A - C h r o m o s o m e n  gefunden4.  , Es  sol l te  gekl~ixt 
werden ,  wie h~iufig bei  C. auronitens das  A - C h r o m o s o m  
i n t r a i n d i v i d u e l l  a n i s o m o r p h  a u f t r i t t ,  in  wievie l  versch ie -  
d e n e n  F o r m e n  es v o r k o m m t  u n d  w o r i n  d e r  U n t e r s c h i e d  
zwischen  se inen  v e r s c h i e d e n e n  F o r m e n  b e s t e h t .  
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