
15. VI. 1965 Brevi comunieazioni - Brief Reports 325 

Die cytologischen Daten von M. sulcinodis siud deut- 
lich unterschieden yon denen der anderen Vertreter der 
Gattung. Dieser Befund gewinnt an Interesse, da die 
taxonomische Untertei lung der Gattung Myrmi~a in die 
beiden Untergat tungen Neomyrma und Myrmi~a yon den 
cytologischen Befunden nicht unterstfitzt wird. M. rubida, 
die einzige Ar t  der Untergat tung Neomyrma, ~ihnelt 
cytologisch den Arten der Untcrgattung Myrmi~a, w~h- 
rend Myrmic~ (Myrmica) sulcinodis von den Vertretern 
der eigenen Unterga t tung abweicbt ~. 

the testes of M. ~f /~od/s ,  M. s a b t ~ / a n d  M. esb/da, b u t  
a large mass of cells that  have  on ly  hal f  the  h~ploid 
chromosome number. The diploid chromosome number  o f  
M. sulcinodis is 56, those of six other M y r l ~ , a  sp~ ies  are 
between 42 and 48. 
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Summary. In  the testes of Myrmica sulcinodis there are ' Die Untersuchuns wur& m/t UatentUtzun$ d~ Karl H ~ J ~ -  
not only haploid and some diploid cells to be found, as in Stiftung und der Antoine Clar~-St/ftuag durchgefilhrt. 

The Isolation of Mossy Fibre Endings from the 
Granula r  Layer  of the Cerebellar Cortex 

When brain tissue is homogenized under carefully con- 
trolled conditions, the presynaptic nerve terminals resist 
disruption and are torn away from their attachments to 
form discrete particles for which the name 'synaptosomes' 
has recently been proposed x-s. These retain all the mor- 
phological characteristics of the intact ending and also 
account for most  of the bound transmitter substances 
present in the homogenate. The synaptosomes may be 
isolated by  conventional subcellular tractionation proce- 
dures and are usually sedimented in the crude mitochon- 
driM fraction. 

With  cerebellar cortex, the application of these tech- 
niques gives rise to two kinds of synaptosomes: (a) large 
synaptosomes 2-5 p in diameter 6 derived from the large 
mossy fibre endings which make synaptic contact with 
the granule cells of the granular layerT; (b) small (0.5 
diameter) synaptosomes, many of which are believed to 
be derived from the axo-dendrit ic endings of the molecu- 
lar layer, which are the  presynaptic termiuals of granule 
cells making synapt ic  contact  with dendrites of Purkinje 
cells. Such endings can be recognized by the small den- 
dritic spines embedded in their cytoplasm e. The large 
synaptosomes sediment in the crude nuclear fraction 
(Pz), the smaller synaptosomes in the crude mitochondrial 
fraction (Pg). The Table shows tha t  although both par- 
ticulate fractions contain acetylcholine in all four species 
examined, the  distr ibution of acetylcholine between the 
fractions shows species variations. In  the guinea-pig and 
rat,  fraction Px is relat ively rich in acetylcholine, whereas 
in the cat  and pigeon this fraction contains much less 
acetylcholine. The presence of acetylcholine in the large 
synaptosomes from the guinea-pig was confirmed using a 
purified preparat ion obtained from fraction P t  by  a den- 
sity gradient  procedure. Fract ion Px (prepared as de- 
scribed in the footnote to the Table) was washed once 
more with 0.32M sucrose and was then suspended in 
24~  w]v Ficoll in 0.32M sucrose. On centrifuging at  
7700 g for 40 rain, nuclei and cell debris were sedimented, 
leaving the large synaptosomes, myelin fragments, and a 
few mitochondria still in suspension. These were sedi- 
mented by  dilut ing the supernatant  with an equal volume 
of 0.32M sucrose and centrifuging at  20,200 g for 40 rain. 
The synaptosomes were separated from most of the 
myelin and the mitochondria by  centrifuging into a di~- 
continuous densi ty  gradient  consisting of equal volumes 

of 1 .0M and 1 . 4 M  sucrose. The  intermediate  fract ion 
floating between the two  layers  of  sucrose cons i s t ed  
mainly of large synaptosomes, and conta ined  near ly  70% 
of the acetylcholine of the parent fraction. 

This finding suggests that  a proportion, a t  least, of the  
mossy fibre endings of the guinea-pig  and  rat  are cho-  
linergic, whereas in the cat  and p/geon,  the cholinersic 
endings may be l a~e ly  conf ined to  the  popula t ion  of  
smaller endings derived from the molecular layer.  For  the  

Distribution of acetylchoUne in subeallulac fractions of cembellar 
cortex of different species 

Species Acetyleholine content PtIP t 

Total Homo- Pt Pt St 
recovered pmate 
(m/~ (as % of total recovered in 
moles/gi fracttom) 

Guinea.pig (3) 4.7 102 4! 29 23 1.41 
Rat (1) 1.4 140 53 24 23 2.21 
Cat (2) 1.9 99 19 45 36 0.42 
Pigeon (3) 1.9 88 24 50 26 0.48 

Numbers in brackets relate to the number of experiments averaged. 
The homosenate (10% wlv Jn 0.32M sucrose) was centriluled at 
1000 g for 10 rain to give a pellet (Ps) which was washed once with 
0.32M sucrme. The combined supernatants were further centri- 
fused at tO0,O00 1 for 60 mln to Sims a pellet (Ps) and a sups'natant 
(St). Acetylchol/ne was asasyed on • small strip of the dorsal muscle 
of the ieech. 
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Electron micrographs of three types of giant synaptosome seen in purified preparations from guinea-pig cerebellar cortex. 1, Type 
similar to those seen in whole tissue sections. 2, Type showing tubules. 3, Type with few vesicles and crenellated margins. Per- 

manganate fixation, Araldite embedding and lead staining, x 35,000. 

guinea-pig ,  r a t ,  a n d  pigeon,  b u t  n o t  for t he  ca t ,  t h i s  con-  
c lus ion  is c o n s i s t e n t  w i t h  t h e  r e c e n t l y  r e p o r t e d  h i s to -  
chemica l  d i s t r i b u t i o n  of cho l ines t e ra se  in thc~se species ~. 
However ,  in  t h e  cat ,  t h e  e lec t rophys io log ica l  ev idence  9 
ind ica t e s  t h a t  t h e  g ranu le  cells w i t h  w h i c h  t he  mossy  
f ibre  end ings  synapse  are  n o t  cho l inocep t ive  whereas  t he  
P u r k i n j e  cells are, 

Morphologica l  s tud ies  on  t h e  large s y n a p t o s o m e  frac- 
t i on  in t h e  e lec t ron  microscope  revea led  t h r e e  m a i n  t y p e s  
of s y n a p t o s o m e  (Figure)  w i t h  m a n y  i n t e r m e d i a t e  forms.  
T y p e  1, s imi la r  in  a p p e a r a n c e  to  t he  end ings  seen in  whole  
t i ssue  sect ions ,  is c o m m o n e s t  in p r e p a r a t i o n s  m a d e  w i t h  
good re f r ige ra t ion  a n d  c o n t a i n s  n u m e r o u s  s y n a p t i c  vesi-  
cles in i ts  cy top l a sm,  S h o r t  t u b u l e s  (arrow) are also a l m o s t  
i n v a r i a b l y  p resen t .  Type  2 c o n t a i n s  few or  no vesicles b u t  
m a n y  tubu les ,  occas iona l ly  seen o p e n i n g  o u t  t h r o u g h  t h e  
e x t e r n a l  m e m b r a n e ,  Type  3 end ings  c o n t a i n  few or no  
vesicles a n d  t h e  e x t e r n a l  m e m b r a n e  is o f ten  c rene l la ted .  
On s l igh t  w a r m i n g  (to 8 °) t y p e  2 a n d  3 s y n a p t o s o m e s  a re  
m u c h  more  f r equen t ,  s o m e t i m e s  w i t h  cons ide rab le  dis- 
i n t e g r a t i o n  of  t he  e x t e r n a l  m e m b r a n e .  T h e  t u b u l a r  s t ruc-  
t u r e  m a y  in p a r t  be  de r ived  f rom au to lys ing  m i t o c h o n -  
dr ia ,  b u t  i t  seems l ikely t h a t  i t  r esu l t s  m a i n l y  f rom the  
i n t r a c y t o p l a s m i c  fus ion of t he  s y n a p t i c  vesicles. Type  3 
s y n a p t o s o m e s  m a y  r e p r e s e n t  t hose  in wh ich  t he  t u b u l a r  
s y s t e m  has  evag ina t ed .  The  i n t r a c y t o p l a s m i c  fusion of 
vesicles in th i s  way  m a y  p rov ide  t h e  m e c h a n i s m  for t h e  
release of ace ty lcho l ine  f rom t h e  vesicles w h i c h  is k n o w n  

to  occur  o n  w a r m i n g  10. A reve r s ib le  fus ion  a n d  r e fo rma-  
t ion  of vesicles could p ro v i d e  a m e c h a n i s m  for  t r a n s m i t t e r  
re lease in r i v e  ~t 

Rdsumd. Les b o u t o n s  t e r m i n a u x  des f ibres moussues  du  
ce rve le t  o n t  6t6 separ6s  des p e t i t s  b o u t o n s  de la eouche  
mol6cula i re  apr~s  h o m o g 6 n 6 i s a t i o n  et  f r a c t i o n n e m e n t .  L a  
fus ion i n t r a c y t o p l a s m i q u e  des v~sicules s y n a p t i q u e s  se 
p r o d u i s a n t  sous l 'e f fe t  de  la cha l eu r  i n d i q u e r a i t  u n  m6-  
can i s me  de l i b6 ra t i on  du  m6d ia t eu r .  
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Lokal l sa t ion  zus~tz l i cher  R N S - S y n t h e s e  in 
T r y p s i n - b e h a n d e l t e n  R i e s e n c h r o m o s o m e n  yon 

Chironomus thummi 

A u s g e h e n d  yon  de r  A n n a h m e L  d a s s e s  H i s tonmolek i i l e  
s ind,  die in  e iner  d i f f e renz ie r t en  Zelle d u r c h  B lock ie rung  
de r  R N S - S y n t h e s e  den  gr/Sssten Tell  de r  gene t i s chen  Loci  
i n a k t i v  ha l t en ,  v e r s u c h t e n  ALLFREY, L1TTAU u n d  MIRSKY 
diese B lock ie rung  d u r c h  T r y p s i n  (das spezif isch bas i sche  
P ro t e ine  hydro lys ie r t )  a u f z u h e b e n  2. Tats~ichlich ge lang  es 
i h n e n  zu zeigen, dass  in i so l ie r ten  K a l b s t h y m u s - Z e l l k e r -  
n e n  die par t ie l le  E n t f e r n u n g  v o n  H i s t o n e n  die R N S -  
S y n t h e s e  au f  e twa  das  Mache e r h 6 h t .  Wi r  h a b e n  v e r s u c h t  
fes tzus te l len ,  y o n  we lchen  Tei len  des G e n o m s  diese zu- 
s~itzliche R N S - S y n t h e s e  ausgeh t .  

Als O b j e k t  d ien te  die l a rva le  Speicheldr i i se  de r  Zuck-  
mficke Chironomus thummi, in de ren  R i e s e n c h r o m o s o m e n  

die A k t i v i t ~ t  eines Locus  d i r e k t  auf  G r u n d  e iner  S t r u k t u r -  
m o d i f i k a t i o n  (,,puff,,), bzw, a u t o r a d i o g r a p h i s c h  fests tel l -  
b a r  ist. Die Zel lkerne  unseres  O b j e k t e s  l iessen s ich n i c h t  
isolieren,  u n d  die E x p l a n t a t i o n  g a n z e r  Dr i i sen  in T r y p s i n -  
ha l t ige  Medien  ff ihr te  n i c h t  z u m  Ziel;  d a h e r  w u r d e  eine 
0 ,05%ige  T r y p s i n l 6 s u n g  (gepuffer t  au f  p H  7,3) v e r m i t t e l s  
e iner  n e u e n t w i c k e l t e n  M i k r o i n j e k t i o n s t e c h n i k  3 d i r e k t  in 
die Zel lkerne  inj iz ier t .  2-3  h n a c h  de r  I n j e k t i o n  w u r d e n  
die I)rf isen f ixiert ,  m i t  Orcein  gef / i rbt  u n d  g eq u e t s ch t .  Es  
zeigte sich eine e rheb l iche  Vers t~ . rkung des ,puff ing, ,  in 
den  Ch ro mo s o men .  E r s t au n l i ch e rw e i s e  war  diese Ver-  
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