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Fig. 2. Free ribosomes of rat brain. • 100,000. Fig. 3. Membrane-bound ribosomes (arrows) of rat brain. • 200,000. 

nuc leo t ides  were d e t e r m i n e d  as descr ibed  b y  MERITS an d  
CAIN 6. 

The  specific r ad ioac t iv i t i e s  of t he  R N A  e x t r a c t e d  f rom 
free a n d  m e m b r a n e - b o u n d  r ibosomes  were  r e m a r k a b l y  
s imi la r  (Table) for b o t h  r ad ioac t i ve  precursors  used. 
W h e n  adenosine-8-C 14 was used as precursor ,  t he  label  
of t he  r i bosoma l  R N A  a p p e a r e d  in b o t h  pu r ine  nucleot ides .  
Likewise  in jec t ion  of ur id ine-2-C 14 r ende red  b o t h  pyr i -  
mid ine  nuc leo t ides  rad ioac t ive .  The  specific r ad ioac t iv i t i e s  
of t he  isola ted nuc leo t ides  were s o m e w h a t  erra t ic .  

The  c o n t i n u o u s  sucrose dens i ty  g r ad i en t  c en t r i f uga t i o n  
m e t h o d  was used for 26 d e t e r m i n a t i o n s  of t h e  d i s t r ibu-  
t ion  of b r a i n  r ibosomes  us ing  a r ad ioac t ive  pulse f rom 
3-14 days.  A n  ave rage  of 14.2% of t h e  t o t a l  r ibosomes  
were found  to  be  m e m b r a n e - b o u n d  (range 8 .0-19 .5%) .  

The  s e p a r a t i o n  of labeled  r ibosomes  in to  2 b a n d s  was 
f u r t h e r  t e s t ed  w i t h  r a t  l iver  microsomes .  R a t s  were  

in jec ted  i.p. w i t h  2 mC u r id ine -6 -H 3 (9.34 C/raM) or 2 mC 
ad en o s i n e -H  3 (general ly  labeled,  2.34 C/mM).  I n  8 experi-  
m e n t s  w i t h  3-7 days  labe l ing  t ime,  a n  ave rage  of 69% 
of t h e  t o t a l  r ibosomes  were found  to  be  m e m b r a n e - b o u n d  
(range 57-79 %). These  f ind ings  agree  well  w i t h  t h e  resu l t s  
o b t a i n e d  b y  o t h e r  workers  7. 

Zusammen/assung. Der  Ante i l  y o n  m e m b r a n g e b u n d e -  
n e n  R i b o s o m e n  i m  Verh~iltnis zu den  fre ien R i b o s o m e n  
fiir Geh i rngewebe  wi rd  fes tgelegt  (14 %), u n d  die Grad ien-  
t e n b ~ n d e r  werden  e l ek t ronenmik roskop i sch  kon t ro l l i e r t .  
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Elec tron  H i s t o c h e m i c a l  Ev idence  of Dif ferent  T y p e s  of M o s s y  Fibre E n d i n g s  in the  Cerebe l lar  Cortex  

U n t i l  r ecen t ly  t h e r e  ha s  been  no  genera l  a g r e e m e n t  
a m o n g  physiologis ts ,  conce rn ing  chol inergic  t r an smi s s i o n  
in t he  cerebel la r  cortex.  Accord ing  to  CURTIS a n d  CRAW- 
FORD 1 i t  is n o t  ace ty lcho l ine  (ACh) b u t  one or more  acidic  
a m i n o  acids, e.g. g lu tamic ,  t h a t  p l ay  t h e  p a r t  of t r a n s -  
m i t t e r  subs tance ,  in  c o n t r a s t  to  t he  v iew expressed  b y  
PHILLIS ~ t h a t  t he  t r a n s m i t t e r  m a y  be  ACh. 

I n  1956 HEBB a found  t h a t  in  t he  deve lop ing  cerebel lar  
cor tex  t he  cho l inace ty lase  (ChA) a c t i v i t y  shows a n  ear ly  
peak,  b u t  l a t e r  decreases.  She sugges ted  t h a t  th i s  ear ly  
p e a k  is due  to  t he  d e v e l o p m e n t  of chol inergic  neurones ,  
whi le  t he  s u b s e q u e n t  decrease  in a c t i v i t y  per  g r a m  is 
due  to  t he  l a t e r  increase  of non-chol inerg ic  fibres,  wh ich  
come to  m a k e  up  t he  b u l k  of t h e  a d u l t  cerebel lum.  

CSILLIK e t  al. 4 h a v e  s h o w n  b y  op t ica l  microscopic  
obse rva t ions  t h a t  t h e  r a t  a rch icerebe l la r  cor tex  shows 
ace ty lcho l ines te rase  (ACHE) a c t i v i t y  in  t h e  ear ly  devel-  
op ing  cerebel lar  stage.  I~ASA 5 o b t a i n e d  s imi la r  resu l t s  in  
t h e  deve lep ing  cerebel la r  co r t ex  in d i f fe ren t  m a m m a l s .  
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The presence  of AChE in the  m a m m a l i a n  cerebellar  
cor tex  has been  well es tab l i shed  by  opt ical  microscopic  
h is tochemica l  methods .  Several  inves t iga tors  e-s (and 
m a n y  others) have  shown t h a t  t he  enzyme  is located  in 
the  cerebellar  glomeruli,  whi le  o thers  ~  have  demon-  
s t r a f ed  i ts  presence  in t he  granular ceII bodies  (see 
SILVER~2). A t  u l t r a s t ruc tu ra l  level, however ,  there  h a v e  
been  a few repor t s  13,~4 of mossy  fibre ac t iv i ty .  In  t he  
p resen t  e lectron h i s tochemica l  studies,  it  was observed 
t h a t  the re  is a var ia t ion  in AChE ac t iv i ty  be tween  the  
mossy  fibres. 

The work  repor ted  here  was  carr ied ou t  on the  cere- 
bellar cor tex  of rat ,  rabbi t ,  guinea-pig,  ca t  and  ki t ten.  
The samples  were f ixed in 4% fo rma ldehyde  and  2% 
g lu ta ra ldehyde  m ix tu r e  in 0.1 N sodium cacodyla te  buffer  
(pH: 7.4) before  incubat ion .  Af te r  f ixa t ion  some of t is-  
sues were  p r e t r ea t ed  e i ther  w i th  10-62VI Mipafox or 
10 -aM B W  284 C 51 solut ion for 30 min,  t he rea f t e r  the  
samples  were incuba ted  in copper- lead- th iochol ine  me-  
d ium ~5. The end -p roduc t  of the  reac t ion  was conver t ed  

to  the  cor responding  sulphides  in 10% sucrose solut ion 
sa tu ra t ed  wi th  gaseous H2S. The samples  were  pos t f ixed  
f irs t  in 6% g lu ta ra ldehyde  (3-5 inin) t h e n  in 6% glutaral-  
dehyde  and  1% OsO t (5 rain) and  f inal ly in 1% OsO 4. 
The t issues were d e h y d r a t e d  in e thanol  and e m b e d d e d  
in t he  usual  way.  Th in  sect ions were  cu t  on a Re iche r t  
u l t r amic ro tome  and  examined  in the  J E M  6 C and Sie- 
mens  electr0nmicroscopes.  

The AChE of t he  mossy  fibre t e rmina l s  was  found to  
va ry  in d i f ferent  m a m m a l s  in t he  following man n e r :  
Type I/a. AChE ac t iv i ty  appears  on the  ent i re  surface 
of the  mossy  fibre endings  (Figure 1). Type I/b. AChE 
reac t ion  end-p roduc t s  can be seen only a t  some synap t i c  
regions or o ther  pa r t s  of t he  mossy  f ibre te rminal .  I n  
b o t h  cases (a, b) t he  reac t ion  end -p roduc t  is p re sen t  on 
tke  outer  surface of t he  mossy  f ibre  uni t  membrane ,  
on the  pos t - synap t i c  m e m b r a n e  and  in  be tween  the  2 
m e m b r a n e  surfaces. Type I I .  AChE ac t iv i ty  is no t  p resen t  
on the  mossy  fibre t e rmina ls  a l though  the  o the r  pa r t s  of 
t he  glomerulus  exh ib i t  enzyme  ac t iv i ty  (Figure 2). Of 
these  t ypes  of t e rmina l s  Type  I /a  occurs mos t  f r equen t ly  
in the  archicerebel lar  cortex,  while Type  I I  is charac-  
ter is t ic  of o ther  pa r t s  of t he  cerebellar  vermis .  

I t  is reasonable  to  a s s u me  t h a t  differences Jn A C h E  
ac t iv i ty  m a y  ref lect  differences in t h e  n a t u r e  of t h e  
chemical  t ransmiss ion.  These e lectron h i s tochemica l  
invest igat ions ,  t oge the r  w i th  o the r  resul ts  2, 3, and  wi th  
recent  m e a s u r e m e n t s  of choline ace ty l t rans fe rase  in 
no rma l  and  isolated areas of d i f fe rent  regions of t he  
cerebellar  cor tex  16, suppor t  the  idea 3 t h a t  a t  least  some 
mossy  fibres in the  cerebellar  cor tex  are cholinergic 17. 

Zusammen/assung. Die Moosfasern endigen im Klein-  
h im,  nach  e lek t ronenmikroskopischen  und  h is tochemi-  
schen Unte r suchungen ,  in F o r m  yon  2 Typen :  der eine 
ist  cholinergisch und  wird  zur H a u p t s a c h e  im Arch'izere- 
be l lum gefunden,  w~hrend  der  andere  keine ACh-Akt ivi t / i t  
zeigt  und  im Palgozerebel luln  ver te i l t  ist. 
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Fig. 1. AChE reaction end-product appears on the entire surface 
of the mossy fibre ending (Mr). At higher magnification (e.g. insert) 
it can be seen, this activity is on the axolemma (A) and granule 
cell dendrite membrane (D). 

Fig. 2. AChE activity appears on the surfaces of granule and Golgi 
cell dendrite membrane but reaction end-product is not present on 
the mossy fibre terminal. 
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