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~ber die Bildung von Lysosomen im fetalen Diinndarm 

Bei  de r  B i l d n n g  de r  p r i m ~ r e n  L y s o s o m e n  sol len n a c h  
den  gegenw~r t igen  A n s c h a u u n g e n  G o l g i - A p p a r a t  u n d  
e n d o p l a s m a t i s c h e s  R e t i c u l u m  f i ih rend  sein 1,~. O f f e n b a r  
k a n n  die L y s o s o m e n b i l d u n g  in f e t a l en  D i i n n d a r m e p i t h e l -  
zellen de r  R a t t e  v o m  17.-18. S c h w a n g e r s c h a f t s t a g  auch  
v o m  P l a s m a l e m m  ausgehen .  W i r  b e o b a c h t e t e n  im basa l en  
Z y t o p l a s m a  dieser  Zellen zah l re iche  runde ,  ova le  bzw. 
po lymorphe ,  yon  e iner  M e m b r a n  umgebene ,  sau re  phos-  
p h a t a s e - p o s i t i v e  G r a n u l a  yon  1500-3000 ~ Durchmesse r ,  
die wi r  fiir L y s o s o m e n  ha l t en .  
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Sehematische Darstellung einer Dfinndarmepithelzetle der Ratte vom 
17. Embryonaltag. 1-5 Plasmalemminvaginationen, die als Vorstufen 
prim/irer Lysosomen (Ly) gedeutet werden. BM, Basalmembran; 
G, Golgi-Apparat. 

In  u n s e r e m  U n t e r s u c h u n g s m a t e r i a l  h a b e n  wir  ke ine  
Hinweise  daf t i r  ge funden ,  dass  diese ausschl iess l ich  im ba -  
sa len  Z y t o p l a s m a  v o r k o m m e n d e n  L y s o s o m e n  im supra -  
nuc l ea r  gelegenen G o l g i - A p p a r a t  ode r  - wie v e r m u t e t  
wurde  ~ - i m  e n d o p l a s m a t i s c h e n  R e t i c u l u m  e n t s t e h e n .  W i r  
n e h m e n  s t a t t d e s s e n  a n  (Figur) ,  dass  sic sich aus  bl i i schen-  
f6 rmigen  E i n s e n k u n g e n  u n d  A b s c h n t i r u n g e n  des  basa l en  
u n d  se i t l ichen  P l a s m a l e m m s  en twicke ln ,  die wir  h/ tuf ig  in 
u n m i t t e l b a r e r  Niihe de r  Lysosomenanh~ iu fungen  beob-  
a ch t en .  Fi i r  diese A n n a h m e  spr ich t ,  dass  die A b s c h n t i r u n -  
gen  e t w a  dense lben  D u r c h m e s s e r  wie die L y s o s o m e n  be- 
s i tzen  u n d  dass  einige Vesikel,  die d u r c h  e inen  e t w a  4000 
bis  5000 /k  l angen  P l a s m a l e m m s t i e l  m i t  der  Z e l l m e m b r a n  
in V e r b i n d u n g  s tehen ,  be re i t s  v o r  ih re r  A b l 6 s u n g  v o n d e r  
Ze l lwand  e l ek t ronend ich t e s ,  osmiophi les  Mater ia l  in i h r e m  
Z e n t r u m  e n t h a l t e n .  We i t e r e  U n t e r s u c h u n g e n  mi issen  zei- 
gen, ob  diese A r t  d e r  L y s o s o m e n b i l d n n g  a u c h  fiir a n d e r e  
e m b r y o n a l e n  G e w e b e  zu t r i f f t  a. 

Summary .  E l e c t r o n  microscopica l  a n d  e n z y m e  h i s to -  
chemica l  i n v e s t i g a t i o n s  sugges t  t h a t  in t h e  fe ta l  smal l  
i n t e s t i ne  of t h e  r a t  p r i m a r y  lysosomes  o r ig ina t e  f rom 
i n v a g i n a t i o n s  of t h e  cell m e m b r a n e  a n d  n o t  f rom t h e  
G o l g i - a p p a r a t u s  or  t h e  en d o p l a s mi c  r e t i cu lum.  
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Phagocytosis of Zymosan Particles by Mast Cells 

Desp i t e  t h e  v o l u m i n o u s  work  t h a t  ha s  a p p e a r e d  dea l ing  
w i t h  t h e  m a s t  cell ~-a, t he  phys io logic  func t i ons  of th i s  
cell are  sti l l  poor ly  unde r s tood .  A l t h o u g h  m a s t  cells are  
t h o u g h t  n o t  to  be  phagocy t i c ,  some sugges t ive  b u t  incon-  
c lus ive  ev idence  h a s  a p p e a r e d  to  i nd i ca t e  o therwise .  
DOUGHERTY a n d  SCHNEEBELI 5,6 h a v e  recorded,  b y  t ime-  
lapse  c i n e m a t o g r a p h y ,  t h e  in  v i t ro  b e h a v i o r  of m o u s e  
m a s t  cells exposed  to  g lucan  par t ic les .  T h e y  conc luded  
t h a t  some m a s t  cells a t t e m p t e d  to  engul f  t he  glucan.  
However ,  t h i s  r e su l t ed  on ly  in sur face  i n d e n t a t i o n ,  a n d  
lysis  of t he  m a s t  cells fol lowed before  inges t ion  occurred.  
ROBERTS 7, b y  t he  use of a u t o r a d i o g r a p h y ,  desc r ibed  t h e  
i n c o r p o r a t i o n  of a t r i t i a t e d  soluble  su l fany lazo  d e r i v a t i v e  
of porc ine  v-g lobul in  a n d  n o t e d  a decreased  basoph i l i a  of 
t h e  cy top l a smic  g ranu les  of t h e  labe led  m a s t  cells. Th i s  
was  a t t r i b u t e d  to  b i n d i n g  of t he  a n t i g e n  to  t he  g ranu les  
w h i c h  p r e v e n t e d  s u b s e q u e n t  b i n d i n g  of t he  dye.  

I n  t h e  course  of s tud ies  on  c h e m o t a x i s  s, i t  was  n o t e d  
t h a t  z y m o s a n  in j ec t ed  i.p. i n to  r a t s  a p p e a r e d  to  become  
e m b e d d e d  in m a s t  cells, I t  was  n o t  possible  b y  t h e  tech-  
n i q u e s  used to  e s t ab l i sh  w i t h  c e r t a i n t y  w h e t h e r  t h e  par -  
t ic les  were  i n t r ace l l u l a r  or  were mere ly  i n d e n t i n g  t h e  m a s t  
cell surface.  Therefore ,  e l ec t ron  microscopic  t e c h n i q u e s  
were  used to  r e - e x a m i n e  th i s  f inding.  

Male r a t s  of t h e  S p r a g u e - D a w l e y  H o l t z m a n  s t ra in ,  
35-61 days  old, were i n j ec t ed  i.p. w i t h  0.1 ml  of a zymo-  
san  p r e p a r a t i o n  ( S t a n d a r d  B r a n d s  Inc. ,  New York ,  N.Y.,  
L o t  OB-298)  s u s p e n d e d  in 0 .9% NaC1 so lu t ion .  Af te r  
va r ious  t i m e  in te rva l s ,  r a t s  were d e c a p i t a t e d  a n d  peri-  
t onea l  f luid was h a r v e s t e d  for b o t h  l igh t  a n d  e lec t ron  
microscope  s tudies .  S m e a r s  were  s t a i n ed  w i t h  VCright- 
Giemsa.  In  add i t ion ,  wet  m o u n t s  of b o t h  l iv ing  a n d  dead  
cells, w i t h  a n d  w i t h o u t  s ta in ing ,  were also examined .  Fo r  
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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  


