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t h e  e lec t ron  microscope  s tudies ,  p e r i t o n e a l  f luid was  f ixed 
for 3 h in K a r n o v s k y ' s  f luid d i lu ted  1 :2  w i t h  0 . 1 M  
cacody la t e  buffer ,  p H  7.2. Whi l e  in  t he  f ixa t ive ,  t he  ceils 
were  col lected in to  a pe l le t  b y  cen t r i fuga t ion .  Af te r  wash-  
ing t h e  pe l le t  1 5 - t 8  h in suc rose -cacody la te  buf fe r  a t  
a b o u t  4°C, i t  was  pos t - f ixed  for 1 h in I %  OsO4 in ve ron a l  
a c e t a t e  buffer ,  p H  7.4, a t  room t e m p e r a t u r e .  The  pe l le t  
was  d e h y d r a t e d  in e t h a n o l  a t  r oom t e m p e r a t u r e  a n d  was  
e m b e d d e d  in E p o n  acco rd ing  to  t h e  m e t h o d  of LUFT 9. 
T h i n  sec t ions  were  s t a i ned  w i t h  so lu t ions  of e i t h e r  lead 
c i t r a t e  or  w i t h  b o t h  u r a n i u m  a c e t a t e  a n d  lead c i t ra te .  A n  
RCA E M U  3G microscope  was used. 

Some  of t he  m a s t  cells e x a m i n e d  by  l igh t  mic roscopy  
11/2 h a f t e r  t he  in jec t ion  of z y m o s a n  a p p e a r e d  to  c o n t a i n  
z y m o s a n  par t i c les  and,  a t  3 h a f t e r  zymosan ,  t h i s  close 
assoc ia t ion  b e t w e e n  z y m o s a n  par t ic les  and  m a s t  cells was  
even  more  c o m m o n .  The  re so lu t ion  of the  l igh t  microscope  
was no t  suff ic ient  to  d e t e r m i n e  w i t h  c e r t a i n t y  w h e t h e r  
t he  z y m o s a n  par t ic les  h a d  become  i n t r a c y t o p l a s m i c  or 
w h e t h e r  t h e y  were mere ly  i n d e n t i n g  t he  sur face  an d  
c r ea t i ng  th i s  i l lusion. 1-3 h a f t e r  t he  in j ec t ion  of zymosan ,  
t h e  p e r i t o n e a l  m a c r o p h a g e s  were  filled w i t h  t he se  par -  
ticles. M a n y  eos inophi ls  c o n t a i n e d  some par t ic les ,  a n d  
some m a s t  cells were assoc ia ted  w i t h  one  or severa l  par-  
ticles. 

E l e c t r o n  m i c r o g r a p h s  s u p p o r t e d  t h e  c o n c e p t  t h a t  m a s t  
cells t ook  up  z y m o s a n  par t i c les  b y  phagocy tos i s .  T h e  
F igure  shows a m a s t  cell w i t h  severa l  z y m o s a n  par t ic les .  
One  of t he se  pa r t i c les  a p p e a r s  to  be  mere ly  a d h e r i n g  to  
t h e  cell whereas  3 pa r t i c les  are  w i t h i n  vacuoles .  One  h o u r  
a f t e r  t h e  i n j ec t i on  of zymosan ,  t hose  m a s t  cells assoc ia ted  
w i t h  pa r t i c les  d i sp l ayed  large pseudopods ,  in  c o n t r a s t  to  
t h e i r  n o r m a l  ovoid  cond i t ion .  More  n u m e r o u s  a n d  l a rge r  
microvi t l i  were o f t en  seen  on  t h e  m a s t  cell sur face  closest  
to  t h e  z y m o s a n  par t ic les .  T h r e e  h o u r s  a f t e r  in jec t ion ,  
n e i t h e r  p s e u d o p o d s  n o r  ev idence  of inc reased  sur face  
a c t i v i t y  were  no ted .  Mas t  cell g ranules ,  i nc lud ing  those  
in t h e  i m m e d i a t e  v i c in i t y  of t h e  inges ted  par t ic les ,  ap-  
pea red  n o r m a l  a f t e r  b o t h  1 a n d  3 h. 

E x p e r i m e n t s  in progress  i nd i ca t e  t h a t  z y m o s a n  par -  
t icles are  sti l l  v is ible  in  m a s t  cells 8 d a y s  a f t e r  i n j ec t ion  
a n d  t h a t ,  a t  t h e  l igh t  microscope  level,  t h e  pa r t i c les  st i l l  
a p p e a r  in tac t ,  c o n t r a r y  to  t h e i r  deg raded  cond i t i on  in 
mac ro p h ag es .  T h e  t o t a l  n u m b e r  of p e r i t o n e a l  f luid m a s t  
cells decreased m a r k e d l y  fol lowing z y m o s a n  in j ec t ion  a n d  
r e m a i n e d  low for  a t  l eas t  8 days.  

Th i s  r e p o r t  d e m o n s t r a t e s  t h a t  m a s t  cells can  be  phago-  
cyt ic .  S tud ies  b y  o the r s  1°-~ h a v e  imp l i ca t ed  t h e  m a s t  
cells in  c e r t a i n  i m m u n o l o g i c a l  reac t ions ,  I t  r e m a i n s  to  be  
d e t e r m i n e d  w h e t h e r  p h ag o cy t o s i s  b y  m a s t  cells is an  in- 
t egra l  p a r t  of such  p h e n o m e n a  I~. 

Rdsumd. Des r a t s  o n t  6t6 in jec t6s  p a r  vole  p6r i ton6a te  
avec  u n e  suspens ion  de zymosan ,  u n e  p r 6 p a r a t i o n  de 
paro is  de levure ,  Saccharomyces cerevisiae. Les cellules de 
la l y m p h e  p6r i ton4a le  f u r e n t  6 tudi6es  apr6s  a u  micro-  
scope o p t i q u e  e t  61ectronique.  Ces exp6r iences  o n t  d6- 
m o n t r 6  que  les m a s t o c y t e s  c h a n g e n t  d ' a s p e c t  e t  que  les 
pa r t i cu l e s  de  z y m o s a n  se r e t r o u v e n t  d a n s  des  vacuo les  
c y t o p l a s m i q u e s  peu  apr6s  l ' in jec t ion .  Les m a s t o c y t e s  s o n t  
donc  des  cellules capab l e s  de  phagocy tose .  
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A mast celt from rat peritoneal fluid. Lead citrate stain. One zymosan 
particle (*) is adherent to the cell surface. Three zymosan particles 
(Z) are within vacuoles, v 7800. 
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Small  Myelinated Perikarya in the Cerebellar Granular Layer of Mammals  Including Man 

I n  t he  pe r iphe ra l  n e r v o u s  sys tem,  m y e l i n a t e d  n e u r o n a l  
p e r i k a r y a  h a v e  long been  k n o w n  to occur  in sp ina l  a n d  
some c ran ia l  ganglia ,  n o t a b l y  acous t ic  a n d  ves t ibu la r ,  of 
a wide v a r i e t y  of v e r t e b r a t e s  (cf. t h e  rev iew of ROSEN- 
BLUTH a n d  PALAy1). I n  t h e  mouse  ce rebe l lum c u l t u r e d  in 
v i t ro ,  p e r i k a r y a l  m y e l i n  was f r e q u e n t l y  obse rved  a r o u n d  
smal l  cells, ca. 7/z in d i ame te r ,  w i t h  r o u n d  c h r o m a t i n - r i c h  
nucle i  a n d  s c a n t y  c y t o p l a s m  (SUYEOKA a n d  OKAMOTO 2) 
(Figure  1). 

T h e  p r e s e n t  i n v e s t i g a t i o n  was u n d e r t a k e n  to  d e t e r m i n e  
w h e t h e r  these  m y e l i n a t e d  p e r i k a r y a  ex i s t  in  t h e  mouse  
ce rebe l lum in  si tu.  A d u l t  mice,  ove r  3 m o n t h s  old,  were  
per fus ion- f ixed  acco rd ing  to  t h e  m e t h o d  of CAMMER- 
MEYER 3 a n d  s t a i n e d  for  mye l in  b y  WEIL'S m e t h o d .  Smal l  
m y e l i n a t e d  p e r i k a r y a  of s imi la r  size as o b s e r v e d  in t h e  
cu l tu res  were  also found  n o t  i n f r e q u e n t l y  in  t h e  ce rebe l la r  
g r a n u l a r  l ayer  4 (F igure  2). A l t h o u g h  t h e  i so la ted  peri-  
k a r y a  were  n o t  rare,  t h e y  were  of ten  closely assoc ia ted  
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Fig. 1. A small myelinated perikaryon in the cultured mouse cere- 
bellum in vitro. Note a round nucleus which lies in an eccentric 
position. This cell body is closely apposed to a myelinated axon, the 
portions of which are out of focus. New-born mouse cerebellum. 
20 days in culture. Living. Phase-contrast. All the photographs in 
this paper are the same magnification and the bar indicates 10/z. 

Fig. 2, A similar cell in the granular layer of the adult mouse cere- 
bellum. Perfusion-fixed. 5/z paraffin section. WEIL stain. 

Fig. 3. The inner granular layer of the 8-day-old mouse cerebellum. 
Immersion-fixed. 3/* paraffin section. SC~[VLTZE stain. 

Fig. 4. A small myelinated perikaryon in the granular layer of the 
adult human cerebellum. Note the neighbouring nuclei of similar 
size, whose perikarya are not myelinated. 30 /* celloidin section. 
WEIGERT stain. 

w i th  mye l ina t ed  axons.  On some occasions t he  fine pro- 
cesses were  mye l ina t ed  th in ly  for a sho r t  d i s t ance  (up to 
10 p), b u t  i t  could no t  be a sce r t a ined  w h e t h e r  these  
m y e l i n a t e d  processes  were  por t ions  of axons  or  dendr i tes .  
Th ickness  of t he  per ikarya l  mye l in  was  var iab le  a m o n g  
the  cells, b u t  was a lmos t  comparab le  to  t h a t  of myel in  
shea ths  a round  the  nea rby  axons.  R o u g h  e s t ima te s  indi- 
ca ted  t h a t  the  ra t io  of these  mye l ina t ed  pe r ika rya  to 
o rd ina ry  n o n - m y e l i n a t e d  pe r ika rya  of s imilar  size was 
1/1000 or  more .  T h e y  were  p r e sen t  exclus ively  in t he  
deeper  por t ion  of t he  g ranu la r  layer,  t h o u g h  t h e y  were  
seen sporadica l ly  in t he  uppe r  por t ion .  In  t he  mean-  
while, t he re  appea red  no pa r t i cu la r  difference in regional  
d i s t r i bu t ion  a m o n g  the  cerebel lar  folia. Since s imilar  
cells h a v e  no t  been  encoun te r ed  in the  ne ighbour ing  whi te  
m a t t e r  or in t he  b ra in  s tem,  i t  is h ighly  p robab le  t h a t  
t h e y  are ident ica l  wi th  granule-cel l  neurons .  

Ontogenet ica l ty ,  as examined  in the  SCHULTZE-stained 
prepara t ions ,  t h e y  were no ted  in the  mouse  cerebel lum as 
ear ly  as 8 days  p o s t n a t a l l y  (Figure 3), t h o u g h  suggest ive  
s t ruc tu re s  were obse rved  a l r eady  on the  s ix th  day .  These  
p o s t n a t a l  s tages  are  c o n c u r r e n t  wi th  t he  onse t  of myel ina-  
t ion a round  axons  in t he  mouse  cerebel lum.  

A c o m p a r a t i v e  s t u d y  was m a d e  wi th  o rd ina ry  and  
p h a s e - c o n t r a s t  microscopes  on p a r t  of the  ex tens ive  col- 
lect ion of myel in -s ta ined ,  chiefly WEIGERT, p r epa ra t i ons  
of a va r i e ty  of m a m m a l i a n  species avai lable  in th is  
l abora tory .  Phylogenet ica l ly ,  t h e y  were obse rved  in all 
m a m m a l s  t hus  far examined  : mole, mouse,  rabbi t ,  racoon 
dog, dog, cat ,  badger ,  goat,  J ap an es e  monkey ,  and  m a n  5 
(Figure 4). There  was an impress ion  t h a t  t h e y  were  less 
f r equen t  in larger an imals  t h a n  in smal ler  ones. ROSEN- 
BLUTH 6, using an  e lec t ron  microscope,  d iscerned  s imilar  
mye l ina t ed  pe r ika rya  in t he  toad  cerebellum+ I t  is evi- 
den t ,  therefore ,  t h a t  t h e y  m a y  ex is t  wide ly  t h r o u g h o u t  
t he  v e r t e b r a t e  phyla ,  a t  least  f rom a m p h i b i a  to  man,  and  
t h a t  occurrence  of these  s t ruc tu re s  is a normal  pheno-  
m e n o n  no t  only  in cu l ture  b u t  also in situ. 

A l though  the  func t iona l  s ignif icance of these  myel i -  
n a t e d  pe r ika rya  is no t  known,  one  poss ib i l i ty  m i g h t  be as 
follows: I t  is well es tab l i shed  by  CAJAL 7 t h a t  granule  cells 
in the  deeper  po r t i on  of t he  g ranu la r  layer  send the i r  
axons,  i.e. paral lel  fibres, to  t he  lower  por t ion  of t he  
molecular  layer.  As a resu l t  of s a l t a to ry  conduc t ion ,  im- 
pulses  v ia  these  mye l ina t ed  granule  cells m a y  a r r ive  
s l ight ly  fas te r  a t  some b a s k e t  cells, t he  basal  po r t i ons  of 
some Purkin je-ce l l  dendr i t e s  and  also some Golgi-cell 
dendr i tes ,  and  m a y  induce  a change  in t he  p o s t s y n a p t i c  
m e m b r a n e  po ten t i a l s  of these  neurons .  Consequen t ly  
such  a change  m i g h t  e x e r t  de l ica te  inf luence on the  exc i ta -  
b i l i ty  of t hese  neurons  aga ins t  o the r  r e t a rd ed  impulses  s. 

Zusammen/assung. Kleinzel len mi t  per ikar ie l ler  Mark- 
scheide w u rd en  in der  K6rne r sch i ch t  des Kle inh i rns  ver- 
sch iedener  Siiuger und  des Menschen  gefunden.  Diese 
Zellen t r e t e n  bei der  Maus e r s t  a m  8. Tag nach  der  G e b u r t  
auf  und  w u r d e n  nur  in der  K6rner sch ich t ,  o f fenbar  als 
K6rnerzel len,  beobach te t .  
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