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Init ial  A x o n  C o l l a t e r a l s  f r o m  N e r v e  Ce l l s  in  the  
L a t e r a l  C e r v i c a l  N u c l e u s  

The degeneration of terminal boutons in the lateral 
cervical nucleus (NCL) has been studied in the electron 
microscope after axonal transection x. Although the lesions 
Were made in the dorsal par t  of the lateral funiculus im- 
mediately below the nucleus and thus should cut  off all 
known afferent fibres to it, there was a surprisingly small 
.population of structurally altered boutons. A similar find- 
mg has been made in the cuneate nucleus in which only 
18 % of the boutons degenerated after lesions immediately 
below the nucleus 3. 

To investigate if there are other afferent fibre systems 
to the NCL than tha t  which was known previously 8, 
Studies have been undertaken on normal as well as an 
experimental material  with the aid of the Golgi and the 
Nau ta  (1957) techniques, respectively. This is a prelimin- 
ary note on the observation of initial axons collaterals 
from NCL-neurones in Golgi preparations. 

Impregnation according to the rapid Golgi technique 4 
was carried out in 62 cats ranging in age from new-born 
to adult. Three of them, all 7 days old, were perfused 
With osmium tetroxide and potassium permanganate  
according to a method recently published s. 

l~CL-axons were found to give off collaterals at  a dis- 
t race of 70-130 p from the cell body. The collaterals were 
Very thin, leaving at  a straight angle from the axons. 
So far only i collateral per axon has been observed. Most 
of the collaterals branched richly and ferminated within 
the NCL with small terminal  boutons or with what  
seemed to be free endings. 

NCL has been studied with the Golgi technique before e 
but initial axon collaterals have not  been described. In 
this investigation, axon collaterals have been demon- 
strated in the perfused material  only. Whether  this means 
.that perfusion is definitely superior to immersion fixation 
is not yet  possible to decide from this material, especially 
When the hazardous outcome of the Golgi impregnation 
is considered. 

The presence of initial axon collaterals fits well with 
what  is known about  the functional organization of the 
NCL. Neurophysiological studies have shown recurrent 
inhibition in the NCL after antidromic as well as ortho- 
dromic stimulation 7. Whether  the initial collaterals repre- 
sent the whole number of unchanged boutons in the 
electron microscopical material  1 cannot be decided yet. 
The neurophysiological findings 7 indicate the presence of 
internuncial neurones within the NCL. This would mean 
that  at  least a third group of boutons should be present 
in the nucleus beside those from the fibres ascending in 
the dorsal par t  of the la tera l  funiculus and the recurrent 
initial axon collaterals. 

Zusammen]assung. Nach Perfusion mit  Osmiumtetroxyd 
und Kal iumbichromat  wurde das Rfickeumark 7 Tage 
alter Katzen nach der raschen Methode yon Golgi im- 
prAgniert. Es wurden initiale Axonkollateralen yon 
Nervenzellen in Nucleus cervicalis lateralis beschrieben, 
was mi t  physiologischen Befunden tibereinstimmt. 
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T h e  T o x i c  A c t i o n  of  Bacillus thuringiensis 
' l~Xotoxin' o n  Drosophila R e a r e d  in  Y e a s t - C o n -  

t a i n i n g  a n d  Y e a s t - F r e e  M e d i a  

A prepurified preparation of the so-called 'exotoxin '  of 
~acillus thuringiensis was prepared by differential precipi- 
tation with ethanol after the method of BENZ 1. I ts  toxic 
activity was bioassayed with larvae of Drosopkila on two 
basically different rearing media. 

Medium A was a corn-yeast-agar medium (water 750 
ral, agar 9 g, sugar 50 g, corn semolina 100 g, dry yeast  ~ 0 g), while medium B was the synthetic medium C of 

ANG~, Our third medium C was medium B with 2% of 
dry yeast  added. After the media were cooked 0.56 ml 
of a 20% solution of nipagin in ethanol was added per 
100 ml of medium and mixed thoroughly. Polystyrene 
beakers with a capacity of 200 ml were used for all tests. 
0.5 ml of a 2.2% solution of streptomycin, and 2 ml of 
.different dilutions of 'exotoxin '  or water  were pipet ted 
into each beaker, and, in the case of the media B and C 
~n n additional 0.5 ml of a v i tamin mixture. 30 ml of warm 

ot hot) medium were added per beaker and well mixed 
With the liquid before the medium solidified. Not  all 

brands of casein can be used for the preparation of syn- 
thetic Drosophila medium. We tested vitamln-free caseins 
manufactured by Nutri t ional Biochemical Co., Merck, 
and Fluka. Only the first preparation was good (maximal 
control mortal i ty  6%), while the other two brands were 
toxic for Drosophila larvae (control mortalities of 45 and 
100% respectively). 

Drosophila eggs were collected from culture bottles, 
placed on fine meshed gauze and washed several times 
with water of 25 °C in order to remove yeast  and other 
impurities. The washed eggs were then kept on wet fil ter 
paper in a Petri  dish. Fi f ty  freshly hatched larvae were 
placed on the medium of each beaker. The beakers were 
closed with perforated polystyrene lids and kept  at 
24-25 °C and 80% relative humidity.  Flies tha t  eclosed 
were recorded, and the results were corrected by ABBOT'S 
formula. 

The Figure presents results of such tests. T h e y  indicate 
a marked difference between the mode of action of the 
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' e x o t o x i n '  i n  t h e  c o r n - y e a s t - a g a r  m e d i u m  (curve  A) a n d  
t h e  s y n t h e t i c  m e d i u m  (curve  B). T h e  m e d i u m  l e t h a l  con-  
c e n t r a t i o n  (LCs0) is m u c h  lower  in  t h e  yeas t - f ree  s y n t h e t i c  
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Probit regression lines of mortality of Drosophila reared on 3 media 
with different concentrations of 'exotoxin'. (A) corn-yeast-agar 
medium; (B) synthetic medium C of SANG=; (C) SAND'S medium 
plus 2% of dry yeast. Each point represents 100 test larvae. The line 
of the 50% mortality level indicates the different LCs0 values at the 
points where it crosses the probit regression lines. Ordinate: instead 
of probits, % mortality is given by a probability distribution scale. 
Abscissa: log 100 times concentration of 'exotoxin' preparation in 

medium. 

m e d i u m ,  a n d  t h e  slope of cu rve  B is s t eepe r  t h a n  t h a t  of 
c u r v e  A. These  d i f ferences  in  s lope a n d  LCs0 are  m a i n l y  
due  to  t h e  p resence  or  absence  of d r y  y e a s t  in  t h e  media .  
Th i s  is d e m o n s t r a t e d  b y  c u r v e  C w h i c h  r e p r e s e n t s  resu l t s  
of t e s t s  w i t h  m e d i u m  C, i.e. s y n t h e t i c  m e d i u m  to  wh ich  
2 %  of d r y  y e a s t  was  added .  Th i s  a d d i t i o n  r educes  t he  
slope of c u r v e  B to  a v a l u e  w h i c h  is p r ac t i ca l l y  iden t i ca l  
w i t h  t h a t  of cu rve  A, a n d  t h e  LC60 is also v e r y  s imi la r  to  
t h a t  w i t h  t h e  c o r n - y e a s t - a g a r  m e d i u m .  

T h e  resu l t s  show t h a t  y e a s t  r educes  t h e  tox ic  ac t ion  of 
t he  ' exo tox in ' .  B ioassays  o n  m e d i a  t h a t  do  n o t  c o n t a i n  
yeas t  are  t he r e fo re  m o r e  sens i t ive .  As a consequence  i t  
m u s t  be  p o s t u l a t e d  t h a t  b ioassays  for ' e x o t o x i n '  shou ld  
e i t he r  b e  m a d e  w i t h  yeas t - f r ee  media ,  or  w i t h  s t a n d a r d -  
ized m e d i a  c o n t a i n i n g  a def ined p r o p o r t i o n  of yeas t .  A 
more  de ta i l ed  ana lys i s  of t h e  y e a s t  ef fec t  will be  p u b l i s h e d  
e lsewhere  3 

Zusammen/assung. Die tox i sche  W i r k u n g  des  s o g e n a n n -  
t e n  ~cExotoxins ,) y o n  Bacillus thuringiensis au f  Drosophila 
w u r d e  gepr t i f t :  (A) in  Ma i s -T rockenhe fe -Aga r -Med ium,  
(B) s y n t h e t i s c h e m  M e d i u m  C n a c h  SAI~G 2 u n d  (C) syn-  
t h e t i s c h e m  M e d i u m  plus  2 %  Trockenhefe .  I n  he fe f re i em 
M e d i u m  is t  die LCs0 b e d e u t e n d  n iedr ige r  u n d  die P r o b i t -  
k u r v e  viel  s te i ler  als in  h e f e h a l t i g e n  Medien.  Here  r edu-  
z ier t  also die t ox i sche  W i r k u n g  des ~Exo tox ins~  be t r i i ch t -  
l ich. 
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Separation of 'Soluble' Immunoprec lp i tat ing  
Antigens Originating from Rabies Virus 

Infected Cells by Chromatography on 
Ecteola Cellulose and by Gel Filtration 

R a b i e s  v i rus  has  been  successful ly  pur i f ied  b y  c h r o m a t o -  
g r a p h y  on  E c t e o l a  cellulose 1,~. P r e l i m i n a r y  e x p e r i m e n t s  
h a v e  revea led  t h a t  m o s t  of t h e  ' so lub le '  an t i gens  c a n  be  
e lu ted  f rom E c t e o l a  cellulose us ing  so lu t ions  of lower  
ionic s t r e n g t h  t h a n  a re  r equ i r ed  to  e lu te  t h e  whole  v i rus  =. 
T h e  p r e s e n t  c o m m u n i c a t i o n  will  p r e s e n t  in  more  de ta i l  
t h e  c h r o m a t o g r a p h i c  t e c h n i q u e  of s e p a r a t i n g  t h e  ' so luble '  
a n t i g e n s  o r ig ina t i ng  f rom t h e  in fec ted  cells a n d  will 
s u b s t a n t i a t e  t h e  feas ib i l i ty  of t h e i r  pu r i f i ca t ion  b y  gel- 
f i l t r a t i on  on  S e p h a d e x  G-200. 

T h e  c rude  ' so lub le '  a n t i g e n  p r e p a r a t i o n  was  o b t a i n e d  
f rom in fec ted  t i s sue  cu l tu re  f luids b y  zinc a c e t a t e  
p r e c i p i t a t i o n  a n d  s u b s e q u e n t  r e m o v a l  of v i ru s  f r o m  t h e  
redissolved  s e d i m e n t  t h r o u g h  h igh  speed c e n t r i f u g a t i o n  3 
P r io r  to  c h r o m a t o g r a p h y ,  t h i s  p r e p a r a t i o n  was  ex ten-  
s ively  d ia lyzed  aga in s t  0 . 0 1 M  Tris-(hydroxymethyl) 
a m i n o a c e t a t e  buf fe r  (TB) p H  7.0. Six ml  of t h e  a n t i g e n  

p r e p a r a t i o n  was  app l ied  to  a c o l u m n  (dia. 1.6 • 27 cm) o{ 
E c t e o l a  cellulose (Serva,  Heide lberg) .  F o r  e lu t ion,  a con  -~ 
t i nuous  g r a d i e n t  of i nc reas ing  NaC1 c o n c e n t r a t i o n  (220 
m l  TB-220  ml  0 . 4 5 M  NaC1 in  TB)  was  used.  F r a c t i o n s  
(5 ml) were  col lected a n d  a n a l y z e d  for p r o t e i n  4 a n d  pre-  
c i p i t a t i n g  a n t i g e n  6 us ing  0.75 ml  a l iquots .  F luoresce in  
J so th iocyana te - l abe l ed  a n t i r a b i e s  7-g lobul in  (Ba l t imore  
Biological  Labs.)  m i x e d  w i t h  non - in f ec t ed  t i ssue  cu l tu re  
f lu id  m a t e r i a l  was  used  for  t h e  f luorescen t  p rec ip i t i n  test .  
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