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A Method for the Electronmicroscopy 
of Tissue  Mast-Cel ls  

I t  is gene ra l ly  c o n c l u d e d  n o w a d a y s  t h a t  t h e  h e p a r i n  
in  t h e  a n i m a l  o r g a n i s m  is s t o r e d  a n d  p r o b a b l y  also for-  
w e d  in t h e  mas t -ce l l s .  C ons ide r ab l e  w o r k  ha s  b e e n  d o n e  
to  m a k e  c lear  t h e  c y t o c h e m i s t r y  of t h e s e  cells. Bes ides  
h e p a r i n  a n d  h e p a r i n - m o n o s u l p h u r i c  ac id  a n d / o r  o t h e r  
h e p a r i n p r e c u r s o r s ,  t h e  p r e s e n c e  of q u i t e  a n u m b e r  of  
s u b s t a n c e s  in  t h e  mas t - ce l l s  h a s  b e e n  shown ,  as wel l  as 
a n  a b s e n c e  of o t h e r  s u b s t a n c e s  n o r m a l l y  o c c u r i n g  in 
cells A r e v i e w  of t he se  i n v e s t i g a t i o n s  h a s  r e c e n t l y  b e e n  
g i v e n  1. 

I n  e x a m i n i n g  f r e sh  p e r i t o n e a l  s m e a r s  f rom r a t  or  
m o u s e  w i t h  a p h a s e - c o n t r a s t  microscope ,  n u m e r o u s  m a s t  
cells a p p e a r  w i t h  d e n s e l y  packed ,  l u m i n o u s  g ranu le s .  
W i t h  t o l u i d i n  b lue  t h e  g r a n u l e s  a re  m e t a c h r o m a t i c a l l y  
s t a ined .  I n  r e spec t  to  osmosis ,  t h e  g r anu l e s  r e a c t  in  a m a n -  
n e r  s im i l a r  to  t h a t  of t h e  m i t o c h o n d r i a  ~. I f  t h e  cells are  
s u s p e n d e d  in  d i s t i l l ed  wa te r ,  t h e  g r a n u l e s  s u d d e n l y  swell  
a n d  lose t h e i r  b r i l l i ancy .  I n  s u c h  cells t h e  i n t e r g r a n n t a r  
c y t o p l a s m a  is also m e t a c h r o m a t i c a l l y  s t a ined ,  a n d  
o b v i o u s l y  t h e  h e p a r i n  h a s  b e e n  d i s so lved  f r o m  t h e  g ran -  
ules. T h e  g r a n u l e s  of  t h e  mas t ce l l s  c a n  t h u s  be  consi -  
d e r e d  as a spec ia l ized  h e p a r i n - c a r r y i n g  t y p e  of m i t o -  
c h o n d r i a .  

N o t h i n g  is k n o w n  of  t h e  s u b m i c r o s c o p i c  m o r p h o l o g y  
of t h e  mas tce l l s .  I t  t h u s  s e e m e d  t o  us  of i n t e r e s t  t o  
d e v e l o p e  a m e t h o d  for  e l e c t r o n m i c r o s c o p i c  e x a m i n a -  
t i o n  of t he se  cells. As e x p e r i m e n t a l  an ima l s ,  r a t s  were  
chosen ,  as  i t  is v e r y  e a s y  to  o b t a i n  mas t - ce l l s  f r om t h e  
p e r i t o n e u m  of  t h e s e  an ima l s ,  a n d  f u r t h e r m o r e  r a t  m a s t -  
cells a re  r a t h e r  r e s i s t a n t  to  m a n i p u l a t i o n s .  T h e  m a s t -  
cells were  i so l a t ed  in  t h e  fo l lowing  w a y :  T h e  a n i m a l s  
were  k i l led  b y  a b low on  t h e i r  skul l ,  t h e i r  a b d o m e n  was  
o p e n e d  a n d  a few d r o p s  of phys io log ica l  sa l ine  were  
d r o p p e d  on  t h e  p e r i t o n e u m .  T h e  p e r i t o n e a l  su r face  was  
c a u t i o u s l y  s c r a p e d  w i t h  a m i c r o p i p e t t e  a n d  t h e  f luid,  
r i ch  in  p e r i t o n e a l  cells, was  t h e n  w i t h d r a w n .  

F o r  t h e  c o n t i n u e d  p r e p a r a t i o n  we used  a m o d i f i c a t i o n  
of t h e  m e t h o d s  for  o b t a i n i n g  b lood  cell  p r e p a r a t i o n s  for  
e l e c t r o n  mic roscop i ca l  e x a m i n a t i o n s  3. A glass  s l ide  is 
d i p p e d  in  a s o l u t i o n  of p o l y v i n y l f o r m a l d e h y d e ,  so-ca l led  
f o r m v a r ,  t o  o b t a i n  a t h i n  c o a t i n g  on  t h e  glass. Th i s  
f o r m v a r  f i lm c a n  eas i ly  be  loosened  a n d  t r a n s f e r r e d  f i r s t  
t o  a w a t e r  su r face  a n d  t h e n  f r o m  t h e r e  to  a n o t h e r  s l ide 
on  w h i c h  is p l a c e d  a s p e c i m e n  sc reen  for  e l e c t r o n  mic ros -  
copy .  Af t e r  d ry ing ,  t h e  sc reen  lies b e t w e e n  t h e  glass  a n d  
t h e  f o r m v a r  f i lm. T h e  cell s u s p e n s i o n  is t h e n  e x p r e s s e d  
o n t o  t h e  f o r m v a r  f i lm c o v e r i n g  t h e  s p e c i m e n  sc reen  a n d  
in  a few m i n u t e s  t h e  mas t - ce l l s  h a v e  s e t t l e d  a n d  a d h e r e d  
to  t h e  f i lm. E r y t h r o c y t e s ,  w h i c h  are  p r e s e n t  in  t h e  sus-  
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p e n s i o n  in  g r e a t  n u m b e r s ,  are  eas i ly  w a s h e d  a w a y  with 
phys io log ica l  sa l ine .  A f t e r  f i x a t i o n  in  d i f f e r e n t  fixatives 
t h e  p r e p a r a t i o n s  a re  d r i ed  in a i r  a n d  t h e n  s h a d o w e d  with 
P t  + Pd ,  a n d  e x a m i n e d  in a SIEGBAHN-SCHONANDER 
e l ec t ron  mic roscope .  Th i s  m e t h o d  offers  t h e  advan tage  
t h a t  t h e  p r e p a r a t i o n s  c a n  be  e x a m i n e d  as  wel l  in the 
l i g h t - - a s  in  t h e  e l ec t ron  microscope .  

Granules from a mast-cell of a rat mesenterium. Some of the granules 
are too thick to be penetrated, but others have swollen and become 
thinner, thus bringing out an internal structure. Electronmierograph. 
The preparation has been treated with distilled water. Shadowed 

with Platinum/palladium. Magnification 10000 ×. 

T h e  m a j o r i t y  of t h e  mas t - ce l l s  a re  v e r y  dense  and 
t r a n s m i t  t h e  e l e c t r o n  r a y s  in  t h e i r  p e r i f e r y  only.  0c- 
cas iona l  cells howeve r ,  s t r e t c h  c o n s i d e r a b l y  o n  the  film 
a n d  b e c o m e  t h i n  e n o u g h  t o  p e r m i t  a c loser  s t u d y  even 
of t h e i r  c e n t r a l  pa r t s .  T h u s  p i c t u r e s  h a v e  b e e n  t a k e n  of 
t h e  n u c l eu s  a n d  nuc leo lus  of s u c h  cells. T h e  granules 
(Fig.) a re  as  a ru le  c o m p l e t e l y  e l ec t ron- impermeab le ,  
t h e i r  size va r i e s  f rom 0.5-1-0 /z. G r a n u l e s  that  
h a v e  t a k e n  u p  wa te r ,  howeve r ,  a n d  b e c o m e  swollen to 
twice  t h i s  d i a m e t e r ,  p e r m i t  t h e  pas sage  of t h e  electron 
r a y  a n d  i n t r a g r a n u l a r  s t r u c t u r e s  a re  o b s e r v e d .  These 
m a y  r e p r e s e n t  t h e  g r a n u l e - s k e l e t o n  of l ipoid-protein 
w h i c h  h a s  b e e n  p o s t u l a t e d  b y  ZOLLINGER 1. 

A d e t a i l e d  r e p o r t  of t h e  e l e c t r o n m i e r o s c o p i c a l  findings 
in  t h e  p r e s e n t  i n v e s t i g a t i o n  will  be  p u b l i s h e d  elsewhere. 
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Zusammen]assung 

Es  wi rd  e ine  M e t h o d e  zu r  e l e k t r o n e n o p t i s c h e n  Pr/i- 
l u n g  d e r  p e r i t o n e a l e n  Mas t ze l l en  d e r  R a t t e  beschrieben. 
B e s t i m m t e  e l e k t r o n e n m i k r o s k o p i s c h e  Beobach tungen  
a n  d iesen  Z e l l s t r u k t u r e n  w e r d e n  aufgeze ig t .  
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