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P R O  E X P E R I M E N T I S  

Staining and Fluorescent Microscopy of Mast Cells with Pseudoisocyanine 

T h e r e  a re  n u m e r o u s  his to logical  m e t h o d s  for t h e  s t a in -  
ing of m a s t  cells. Mos t  of t h e m  m a k e  use  of m e t a c h r o m e  
dyes :  m e t h y l e n e  b lue  1, a lc ian  b lue  2, a zu re  A 3, t u lo id ine  
b lue  3, t h i o n i n e  4, etc.  

I t  was  shown  s t h a t  t he  r eac t ion  w i t h  p s e u d o c y a n i n e  
appl ied  on  p a n c r e a t i c  cells a n d  h y p o t h a l a m u s  shows a 
p o l y c h r o m a t i c  effect :  t h e  B-cel ls  a n d  t h e  neurosecre-  
t i o n a l  cells a p p e a r  p o l y c h r o m a t i c  a n d  are  s t a i ned  deep  
violet .  I t  was  also s h o w n  t h a t  t h e  m e t a c h r o m a t i c  phe-  
n o m e n o n  of t he  neu rosec re t iona l  cells 7 a n d  t he  B-cells  s,8,9 
of p a n c r e a s  is a c c o m p a n i e d  b y  a f luorescen t  effect. 

Since m a s t  cells a re  s t a ined  w i t h  p a r a l d e h y d e  fuchs in  10 
in t h e  s ame  way  as  t h e  g ranu le s  of the  B-cel ts  in  p a n c r e a s  
a n d  t h e  neu rosec re t i ona l  cells of t he  h y p o t h a l a m u s ,  we 
app l ied  t h e  r eac t i on  w i t h  p seudo i socyan ine  for t h e  d e m o n -  
s t r a t i o n  of t he  g ranu les  in  t he  m a s t  cells. 

Material and method. O m e n t u m  a n d  p a n c r e a s  of wh i t e  
ra ts ,  gold h a m s t e r s  a n d  gu inea-p igs  were s tudied .  T h e  
h is to logica l  t e c h n i q u e  b a s e d  u p o n  SCHIEBLER WaS as 
fol lows:  (1) f i xa t ion  in B o u i n ' s  so lu t ion  12-20 h. (2) Af te r  
d e p a r a f f i n i z a t i o n  t h e  p r e p a r a t i o n s  are  i m m e r s e d  in a 
f resh ly  m a d e  so lu t ion  of 2.5% p o t a s s i u m  p e r m a n g a n a t e ,  
5% su lphur i c  ac id  a n d  dis t i l led w a t e r  in 1 : 1 : 6  rat io.  
(Be t t e r  resu l t s  c an  be  o b t a i n e d  if t h e  o rgan  is e m b e d d e d  
for  a long  t i m e  a n d  t h e  depa ra f f in i zed  p r e p a r a t i o n s  a re  
p r e l i m i n a r y  t r e a t e d  for 24 h in B o u i n ' s  solut ion. )  (3) "Wash- 
ing in t a p  wate r ,  5 rain.  (4) Deco lou r i za t ion  w i t h  1% 
p o t a s s i u m  m e t a b i s u l p h i d e ,  5 -10  sec. (5) W a s h i n g  in  t a p  
water ,  5 min .  (6) S t a in ing  w i t h  7 m g %  pseudo i socyan ine ,  
15-30 min .  (7) W a s h i n g  in t a p  water ,  5 min .  (8) F i x a t i o n  
a n d  inc lus ion  in  1 %  p o t a s s i u m  b i su lph ide .  (9) Obse rva -  
t i on  w i t h  l igh t  a n d  f luorescen t  microscope.  

Results. W i t h  t h e  l igh t  microscope,  t he  c y t o p l a s m i c  
g r a n u l a t i o n s  of t he  m a s t  cells are  coloured  blue,  b lue -p ink .  
The  nuc leus  a n d  t he  cell 's  s t r u c t u r e s  are  pale  pink,  or  
r e m a i n  unco loured .  (In the  p a n c r e a s  t h e  m a s t  cells were 
seen in t h e  i n t e f l o b u l a r  c o n n e c t i v e  t i s sue  a n d  a r o u n d  
t he  l a rger  e x c r e t o r y  duct . )  

The  s ame  s t a i ned  p r e p a r a t i o n s  obse rved  w i t h  t h e  
f luorescen t  microscope  revea l  a v e r y  in t ense  s e c o n d a r y  
go ld-orange  luminescence  of t he  g ranu les  of t he  m a s t  cells. 
T h e  nuc leus  A-cells a n d  t h e  o t h e r  s t r u c t u r e s  a p p e a r  dark .  

Discussion. I t  m u s t  be  p o i n t e d  o u t  t h a t  all  s t r u c t u r e s  
which  a re  p a r a l d e h y d e - p o s i t i v e  s t a i n  equa l ly  well  w h e n  
m e t a c h r o m a t i c  s t a i n i n g  is app l i ed :  t he  B-ce l l -granules  of 
t he  p a n c r e a t i c  gland,  t h e  neu rosec re to ry  cells  of t h e  
h y p o t h a l a m u s  a n d  t h e  m a s t  cells '  granules .  W h a t  s t ruc-  
t u r e s  in  t h e  m a s t  cells a re  s t a i n e d  ? Chemica l  s tud ies  
e s t ab l i shed  n t h a t  c h o n d r o i t i n  s u l p h u r i c  acid,  h e p a r i n  a n d  
h i a lu ron ic  acid c a n  be  l inked  to  pseudo i socyan ine .  A 
revers ib le  po lymere  c o m p o u n d  is f o r m e d  which  shows a 
v e r y  specific s h o r t  a b s o r p t i o n  b a n d .  T h e  l ink ing  g roups  
are SOs(-) a n d  COO(-).  I n  our  case i t  m u s t  be  po in t ed  o u t  
t h a t  t h e  m a s t  cells c o n t a i n  b o t h  h y a l u r o n i c  ac id  a n d  
h e p a r i n  12 

T h e  p roposed  m e t h o d  for  t he  s t u d y  of m a s t  cells by  
p o l y c h r o m e  s t a i n i n g  w i t h  p seudo i socyan ine  is r ap id  a n d  
v e r y  sensi t ive .  On ly  t h e  m a s t  cells are  coloured,  whi le  
t he  o t h e r  cell s t r u c t u r e s  r e m a i n  unco loured  or are  poor ly  
coloured.  T h e  m e t h o d  ha s  a n  a d v a n t a g e  ove r  o t h e r  poly-  
c h r o m e  m e t h o d s ,  s ince t he  p r e p a r a t i o n  can  be  o b s e r v e d  
also w i t h  t he  f luorescen t  microscope.  The  d e m o n s t r a t i o n  
of h e p a r i n e  or  h y a l u r o n i c  acid po in t s  to  a h i s t o c h e m i c a l  
va lue  of t he  m e t h o d .  

Fig. 1. Mast cell stained with pseudoisocyanine, observed with the 
light microscope. × 504. 

Fig. 2. Mast cells stained with pseudoisocyanine, observed with the 
fluorescent microscope. × 180. 

Rdsumd. Les m a s t o c y t e s  p e u v e n t  6tre  color6s p a r  la 
r6ac t ion  p o l y c h r o m a t i q u e  de  pseudo- i socyan ine .  L ' a v a n -  
t age  de  ce proc6d6 cons is te  d a n s  le fa i t  q u ' o n  p e u t  o b t e n i r  
u n  effe t  f luorescen t  qu i  r e n d  ce t t e  r6ac t ion  tr~s sensible.  
U n e  ce r t a ine  v a l e u r  h i s t o c h i m i q u e  es t  envisag6e.  
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