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of h is tamine .  As there  is free communica t ion  be tween  
vacuoles conta in ing  al tered granules and  the  extracel lular  
medium,  actual  d ischarge of granules,  viz. expuls ion 
f rom the  conf inements  of the  cell, does no t  seem to be a 
prerequis i te  for t he  release of h i s t amine  f rom these  cells. 
This is in ag reemen t  w i th  previous  observa t ions  on the  
effects of cer ta in  h i s t amine  Hberat ing a g e n t s  such as 
s t i lbamidine  6, com pound  48/806, ~, bee v e n o m  s, A T P  9 and 
also the  an t i gen / an t i body  reac t ion  ~~ In  the  m a s t  cell 
l i terature,  t he  t e r m  'degranu la t ion '  is of ten  employed  as a 
s y n o n y m  to 'granule  discharge ' .  In  t he  au thors '  opinion a 
d i s t inc t ion  should be m a d e  be tween  the  2 te rms,  as 
' degranula t ion '  s imply  implies a decrease in number s  of 
cy top lasmic  granules b u t  does no t  specify if the  granules 
are ac t ively  expel led out  of the  cell or if t h e y  s imply  
d i sappear  in some o ther  manner ,  e.g. are dissolved at  
the i r  original  site. I t  seems ev iden t  t h a t  b o t h  these  pro-  
cesses occur and m u s t  be t a k e n  into cons idera t ion  when  
discussing the  na tu re  of the  secre tory  ac t iv i ty  of the  mas t  
cell. 

Zusammen/assung. Die His t aminf re i se t zung  i n  peri to-  
nealen Mastzel len der  Ra t te ,  hervorgerufen  durch  
Toluidinblau,  wurde  in v i t ro  s tud ie r t  und  festgestel l t ,  
dass  Toluidinblau vor  al lem auf die F e i n s t r u k t u r  der  
Mastzel lgranula  und  deren unmi t t e lba re  U m g e b u n g  ein- 

wirkt ,  wodurch  Cytoplasmabl~ischen en ts tehen .  Diese 
se tzen sich wahrschein l ich  mi t  dem extra-zel lulgren R a u m  
in Verb indung,  woraus  geschlossen wird,  dass das Aus- 
w a n d e r n  yon  G ran u l a  aus dem Zellbereieh keine Vorbe-  
d ingung  fiir die His taminf re i se tzung  darstel l t .  
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Local izat ion  of S o d i u m  Ions  in Do g  S u b m a n d i b u l a r  Gland T i s sue  by the Use  of P o t a s s i u m  Pyro-  
ant imonate  

Several  sites in sa l ivary  glands have  been  proposed  as 
hav ing  the  capabi l i ty  for act ive sod ium t ranspor t .  For  
instance,  i t  has  recent ly  been  suggested t h a t  ac t ive  
sod ium t r a n s p o r t  occurs a t  acinar  cells in cat  submand i -  
bular  glands 1, 2. Other  workers  have  p u t  fo r th  evidence 
for sod ium t r a n s p o r t  in b o t h  in t rag landu la r  a-7 a n d  
excre tory  duc t  cells 8-*~ A rel iable h i s tochemica l  tech-  
n ique  for sod ium local izat ion would be a valuable  tool  to 
d i f fe rent ia te  among  these  possible sodium t r a n s p o r t  sites. 
The t echn ique  of using po ta s s ium p y r o a n t i m o n a t e  for 
the  h is tochemica l  locaIization of sodium was f i rs t  propos-  
ed by  KOMXlCK ~1 and  has  recent ly  been  appl ied  to  a 
va r i e ty  of t issues x2 ~7. This  paper  repor t s  the  resul ts  of 
expe r imen t s  designed to  t e s t  t he  appl icabi l i ty  of the  
p y r o a n t i m o n a t e  m e t h o d  to  canine submand ibu l a r  t issue.  

Materials and methods. The f ixa t ives  used were 6.25% 
g lu ta ra ldehyde  and  2% osmium te t ros ide  e i ther  unbuffer-  
e d o r  buffered wi th  100 m M  po tass ium phospha t e  (pH 7.4). 
Sufficient  po tas s ium p y r o a n t i m o n a t e  (K & 14 Labora to -  
ries, Pla inview,  New York) was a d d e d  to  each of t he  
f ixa t ives  to  yield a f inal  concen t ra t ion  of 2 %. Some hea t ing  
was general ly required for dissolut ion of t he  po tas s ium 
py roan t im ona t e .  Controls were  run  using f ixa t ives  
p repa red  w i thou t  py roan t imona t e .  

Submand ibu l a r  glands of adul t  mongrel  dogs were 
f ixed in two  ways.  In  some exper imen t s  glands were 
r emoved  f rom dogs anes the t ized  wi th  sod ium pen toba r -  
b i ta l  give n i.v. a t  a dose of 30 mg/kg.  The glands were 
chopped  into small  pieces and placed in to  1 of the  4 
f ixat ive  s o h t i o n s  descr ibed above.  In  o ther  expe r imen t s  
a 2% po tas s ium p y r o a n t i m o n a t e  solut ion .was re t rogra-  
d e l y p e r f u s e d  in to  t he  duc t  sys t em for 15 rain using 
m e t h o d s  previous ly  descr ibedK The gland was t h e n  
perfused wi th  i of the  f ixa t ives  descr ibed above for 10 min.  
Pa r t s  of t he  per fused  glands were removed,  cut  into fine 
pieces and  placed in f r e sh  f ixat ive.  All t issues were 
d e h y d r a t e d  in alcohols, e m b e d d e d  in epoxy,  s ta ined wi th  

uranyl  ace ta te  and viewed in e i ther  an RCA E M U  3G or 
an A E I  EM 801 electron microscope.  

Results. Prec ip i ta te  local izat ion p a t t e r n s  of t i ssues  
f ixed by  immers ion  in p y r o a n t i m o n a t e - c o n t a i n i n g  f ixa t ive  
depended  on w h e t h e r  the  f ixa t ive  con ta ined  o s mi u m or 
g tu ta ra ldehyde .  The prec ip i ta te  in e i ther  ac inar  or duc t  
cells was p r imar i ly  extracel lular  when  t issues were f ixed 
in g lu tara ldehyde.  In  g lu ta ra ldehyde  f ixed acinar t issue 
the  p rec ip i ta te  was found  in areas be tweeen  ceils, t h e  
pe r iphe ry  of acini, a round  myoepi the l i a l  cells, in t he  
extracel lu lar  space, and  in t he  acinar lumen.  There  were 
only occasional  intracel lular  p rec ip i ta te  par t icules  which  
appeared  to  be localized main ly  a round  s torage granules.  
F ixa t ion  in osmium resul ted  in a grea ter  n u m b e r  of in t ra -  
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Fig. 1. Duet ceils fixed in pyroantimonate and glutaraldehyde. Fig. 2. Duct cells fixed in pyroantimonate and osmium. • 12,800. 
• Arrows point to pyroantimonate deposits in both ~igures. 

ce l lu lar  p r ec ip i t a t e  pa r t i cu les  t h a n  w e r e  n o t e d  a f t e r  
g l u t a r a l d e h y d e  f ixa t ion .  These  in t r ace l lu l a r  pa r t i cu les  
were t h r o u g h o u t  t he  cell in  o smium- f ixed  t issue,  b u t  t h e r e  
was some degree of loca l iza t ion  to t he  p e r i p h e r y  of t h e  
s torage  granules .  

W h e n  d u c t  cells were f ixed in g l u t a r a l d e h y d e  opaque  
p r ec ip i t a t e s  were seen p r i m a r i l y  in  t he  i n t e r s t i t i u m ,  t h e  
lumen ,  a n d  b e t w e e n  la te ra l  m e m b r a n e s  of t h e  a d j a c e n t  
cells (Figure  1). The  depos i t  in  t h e  l a t e ra l  space  was 
d i s t r i b u t e d  a long  t he  en t i r e  l e n g t h  of t he  a rea  of t i g h t  
j unc t ions .  The  p r e c i p i t a t e  in t h i s  space  a p p e a r e d  to  be  
assoc ia ted  e i t he r  w i t h  t h e  ex t e rna l  surface  of t he  cell or to  
fill t h e  area  b e t w e e n  cells. The  p r ec ip i t a t e  p a t t e r n  in 
o s m i u m  f ixed duc t  cells was more  diffuse.  I n  a d d i t i o n  to  
t h e  p a t t e r n  descr ibed  above  for g l u t a r a l d e h y d e  f ixed cells, 
depos i t s  could also be  found  a long  t he  m e m b r a n e s  of mi to -  
chondr ia ,  in  t he  nucleus,  a n d  t h r o u g h o u t  t he  cell sap (Fi- 
gure  2). I n  c o n t r a s t  to  t he  ex t race l lu la r  loca l iza t ion  n o t e d  
in g l u t a r a l d e h y d e - f i x e d  ma te r i a l ,  t h e  depos i t s  a p p e a r e d  
to  be  p r i m a r i l y  on  the  in t r ace l lu l a r  b o r d e r  of t he  cell 
m e m b r a n e s .  No dif ferences  were n o t e d  b e t w e e n  buf fe red  
a n d  u n b u f f e r e d  f i xa t i ve  in e i t he r  ac ina r  or d u c t  ceils. 

The  p y r o a n t i m o n a t e  depos i t s  were  local ized to t h e  
l u m e n  of t he  duc t s  w h e n  g lands  were f i r s t  pe r fused  w i t h  
2% p o t a s s i u m  a n t i m o n a t e  a n d  in i t i a l ly  f ixed b y  per fus ing  
w i t h  e i t he r  o s m i u m  or g lu t a ra ldehyde .  Tissue  t r e a t e d  in 
t h i s  m a n n e r  d id  no t  h a v e  p y r o a n t i m o n a t e  depos i t s  in  
g l and  ceils or t h e  i n t e r s t i t i a l  space. 

Discussion. These  resul t s  us ing  s u b m a n d i b u l a r  g lands  
are s imi la r  to  those  r epo r t ed  for r a t  ce rebra l  co r t ex  17 a n d  
r a t  k i d n e y  16 in t h a t  t h e  loca l i za t ion  of p y r o a n t i m a n a t e  
p r ec ip i t a t e  appea r s  to  v a r y  accord ing  to  t he  m e t h o d  of 
f i x a t i o n  a n d  t y p e  of f i xa t i ve  employed .  F u r t h e r m o r e ,  

u n d e r  a p p r o p r i a t e  cond i t ions  p r e c i p i t a t i o n  r eac t i on  
b e t w een  p y r o a n t i m o n a t e  a n d  d i v a l e n t  ions a n d  biological  
amines  can  occur  15,1s,19. Therefore ,  a l t h o u g h  t h e  tech-  
n ique  m a y  ind ica t e  t h e  presence  of s o d i m n  ions, we bel ieve  
t h a t  de f in i t ion  as to  t h e  ac tua l  in  v ivo  loca t ion  of sod ium 
us ing  t h e  p y r o a n t i m o n a t e  t e c h n i q u e  m u s t  be  m a d e  w i t h  
e x t r e m e  cau t i o n  20. 

Rdsumd. Des g landes  sousmaxi l l a i res  de ch iens  o n t  6t6 
coup6es en m o r c e a u x  et  raises dans  u n  f ixa t i f  compos6  de 
2% KSB(OH)6  et  soft  de 6 .25% d ' a l d d h y d e  g lu ta r ique ,  
soft  de 2% d ' o s m i u m  et  prdpardes  p o u r  l ' e x a m e n  au  
microscope  dlect ronique.  Q u a n d  les t i ssus  son t  f ixes 
l ' a lddhyde  g lu ta r ique ,  le prgcipi t6  est  p r i n c i p a l e m e n t  
ext racel lu la i re .  P a r  contre ,  avec  le f ixa t i f  h l ' o smium,  
le pr6c ip i td  es t  plus  d i f f u s e t  se t r o u v e  p a r t o u t  dans  la  
cellule. Cependan t ,  on ne  p e u t  p a s s e  f ief  ~ ce t t e  m d t h o d e  
p o u r  local iser  des ions de sod ium in vivo.  
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On the Activity of Neurosecretory Cells in the Flesh-Fly  Sarcophaga bullata 

The  h o r m o n e s  secre ted  b y  t he  neu rosec re to ry  cells of 
t h e  insec t  b r a i n  are  c lear ly  k n o w n  to be  i m p l i c a t e d  in 
ce r t a in  m e t a b o l i c  ac t iv i t i e s  1. These  hormones ,  i t  has  
been  ind ica ted ,  m a y  also inf luence  t he  egg p r o d u c t i o n  in 
t he  female  2. Again,  f rom t h e i r  s tud ies  on  female  insects,  

some workers  3-~ conc lude  t h a t  t h e  h o r m o n e s  of t h e  
neu rosec re to ry  ceils of b r a i n  an d  also of o the r  gangl ia  
a p p e a r  to  be  i nvo lved  in t h e  m a t u r a t i o n  a n d  p r o d u c t i o n  of 
eggs. However ,  to  our  knowledge,  no  i n f o r m a t i o n  is on  
record  a b o u t  the  i n v o l v e m e n t  of these  h o r m o n e s  in t he  


