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w i t h  t h e  p r o b a b l e  f o r m u l a  T i Y -  a n d  T iY,  w h i c h  are 
r e d u c e d  r e v e r s i b l y  a n d  i n d e p e n d a n t l y  of p H  a t  t h e  
d r o p p i n g  Hg-e l ec t rode .  T e m p o r a r y  v a l u e s  a re  g i v e n  for  
t he  d i s soc i a t i on  c o n s t a n t s .  A t  h i g h e r  p H  va lues ,  t h e  elec- 
t r o d e  p rocesses  a re  i r r eve r s i b l e  a n d  d e p e n d a n t  on  pH .  
F r o m  t h i s  fac t ,  a n d  f rom t h e  dec rease  in w a v e  h e i g h t ,  
t h e  p r e sence  of c o m p l e x e s  c o n t a i n i n g  o x y g e n  a n d  n u m e r -  
ous nucle i  is conc luded .  

A Modi f icat ion  of  the  H i s t o c h e m i c a l  M e t h o d  for 
D e m o n s t r a t i o n  of  Alka l ine  P h o s p h a t a s e  in which  

the  Dif fus ion P h e n o m e n o n  is  Reduced  

The  m e t h o d  for  h i s t o c h e m i c a l  d e m o n s t r a t i o n  of a lka -  
l ine p h o s p h a t a s e  p r e s e n t e d  b y  GOMORI t a n d  TAKA- 
.~IATSU 2 h a s  b e e n  t h e  o b j e c t  of a n u m b e r  of c r i t i ca l  
s tud ies  u p o n  w h i c h  m o d i f i c a t i o n s  h a v e  b e e n  based .  

T h e  d i f fus ion  p h e n o m e n a ,  f i r s t  d e m o n s t r a t e d  b y  MAR- 
TIN a n d  JAcoBY "~, a re  n o w  g e n e r a l l y  c o n s i d e r e d  to  re-  
p r e s e n t  a se r ious  o b j e c t i o n  to  t h e  m e t h o d ,  i n a s m u c h  as 
t he  d i f fus ion  is t h o u g h t  to  ef fec t  p r i n c i p a l l y  t h e  cell 
nucle i  w h i c h  cou ld  t h e r e b y  s i m u l a t e  p h o s p h a t a s e  a c t i v -  
i ty.  A n y  poss ib le  o r ig ina l  e n z y m e  a c t i v i t y  is t h e r e b y  
masked .  F o r  t h i s  reason ,  t h e  q u e s t i o n  as to  w h e t h e r  
a lka l ine  p h o s p h a t a s e  ex i s t s  a t  all  in  cell nuc le i  m u s t  
r e m a i n  u n a n s w e r e d .  C y t o c h e m i c a l  p h o s p h a t a s e  de t e r -  
m i n a t i o n s  i n d i c a t e  t h a t  t h e r e  is o n l y  m i n o r  a c t i v i t y  in  
cell nuc le i  in  l iver ,  k idney ,  a n d  i n t e s t i n e  4. 
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Rat intestine (duodenum). Fixation: acetone. Stained for alkaline 
phosphatase. Personal modification. Incubated for 1 hour. Cobalt 
nitrate. Note that cell nuclei (c.n.) are not stained, g.r. = Golgi 

region, s.b. = striated border. 280: I. 

The re fo re ,  t h e  e f fec t  of a c e t o n e  in  t h e  i n c u b a t i o n  m i x -  
t u r e  h a s  b e e n  s t u d i e d  w i t h  r e g a r d  to  d i f fus ion ,  fo l lowing  
MARTIN a n d  JACOBYL us ing  s u p e r i m p o s e d  sec t ions .  

T h e  d i f fus ion  o b s e r v e d  b y  MARTIN a n d  JACOBY 1 a n d  
o t h e r s  h a s  b e e n  ver i f ied .  Th i s  d i f fus ion  dec reases  w i t h  
r i s ing  c o n c e n t r a t i o n  of a c e t o n e  in  t h e  i n c u b a t i o n  mix -  
tu re ,  ceas ing  e n t i r e l y  a t  a c o n c e n t r a t i o n  of 50 %. H o w -  
ever ,  a t  t h a t  c o n c e n t r a t i o n ,  t h e  e n z y m e  a c t i v i t y  h a s  
d i m i n i s h e d  c o n s i d e r a b l y ,  in  p a r t ,  b ecau s e  of l owered  
s o l v e n t  e f fec t  u p o n  t h e  s u b s t r a t e .  T h e  o p t i m a l  resu l t s ,  
f r om th i s  p o i n t  of view, were  o b t a i n e d  w i t h  an  i n c u b a t i o n  
m i x t u r e  c o n t a i n i n g  40 % a c e t o n e  c o n c e n t r a t i o n .  Q u a n -  
t i t a t i v e  c h e m i c a l  c o n t r o l s  show t h a t  t h i s  lowers  t h e  phos -  
p h a t a s e  a c t i v i t y  b y  a p p r o x i m a t e l y  20 %. H i s t o c h e m i c a l  
con t ro l s  s h o w  t h a t  no  n ew  nonspec i f i c  r e a c t i o n s  ar ise.  

P r e p a r a t i o n s  m a d e  in  t h i s  m a n n e r  d i f fe r  f r o m  t h o s e  
de sc r ibed  ear l ie r ,  in  t h a t  p h o s p h a t a s e  a c t i v i t y  cou ld  n o t  
be s h o w n  in  cell  nuc le i  in  l iver ,  k i d n e y ,  or  i n t e s t i n e .  No 
o t h e r  d e v i a t i o n s  f r o m  t h e  c u r r e n t  c o n c e p t i o n  c o n c e r n i n g  
t h e  l o ca l i z a t i o n  of a l k a l i n e  p h o s p h a t a s e  in  t h e s e  t i s sues  
cou ld  be  d e m o n s t r a t e d .  

On t h e  bas i s  of t h e  a f o r e m e n t i o n e d  o b s e r v a t i o n s ,  a 
m o d i f i c a t i o n  of t h e  h i s t o c h e m i c a l  m e t h o d  for  d e t e r m i n -  
ing  a lka l ine  p h o s p h a t a s e  is r e c o m m e n d e d .  T h i s  i n v o l v e s  
i n c u b a t i o n  in t h e  p r e sence  of 40 % a c e t o n e  a f t e r  d e p a r a f -  
f in¢ t ion .  C o n t i n u o u s  c o n t r o l s  m u s t  a h v a y s  be  m a d e .  

T h e  i n t r o d u c t i o n  of t h i s  m o d i f i c a t i o n  lowers  n o t  o n l y  
t h e  s o l a b i l i t y  of t h e  e n z y m e ,  b u t  also t h a t  of c a l c i u m  
p h o s p h a t e .  I n  a d d i t i o n ,  t h e  mi l i eu  in w h i c h  t h e  d i f fus ion  
t a k e s  place  is c h a n g e d  in t h a t  t h e  p r o t e i n  of t h e  t i s sue  is 
f u r t h e r  c o a g u l a t e d .  T h e  l a ck  of  t h e  p h o s p h a t a s e  r e a c t i o n  
in t h e  cell nuc le i  in  t h e  o r g a n s  s t u d i e d  m u s t  n o t  be  i n t e r -  
p r e t e d  as m e a n i n g  t h a t  t h e  e n z y m e  is e n t i r e l y  a b s e n t  
the re .  I t  is poss ib le  t h a t  t h e  nuc le i  c o n t a i n  e n z y m e  in 
s u c h  low c o n c e n t r a t i o n s  t h a t  t h e  p h o s p h a t e  c o n c e n t r a -  
t i o n  t h e r e  n e v e r  b e c o m e s  h i g h  e n o u g h  for  p r e c i p i t a t i o n  
to  o c c u r  unless  p h o s p h a t e  or  pos s ib ly  e n z y m e  dif fuse  
f rom o t h e r  p laces  w i t h  h i g h e r  e n z y m e  c o n c e n t r a t i o n  2. 
A p r e c i p i t a t i o n  is t h e n  o b t a i n e d  t h r o u g h  a d d i t i v e  effect ,  
b u t  w h e n  t h e  d i f fu s ion  h a s  b e e n  r educed ,  t h e  n e c e s s a r y  
p h o s p h a t e  c o n c e n t r a t i o n  is n e v e r  a t t a i n e d .  
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Z u s a m m e n / a s s u n g  

Die  D i f f u s i o n s p h X n o m e n e  bet  de r  h i s t o c h e m i s c h e n  
P h o s p h a t a s e r e a k t i o n  i m  a l k a l i s c h e n  G e b i e t  k 6 n n e n  re-  
d u z i e r t  w e r d e n ,  w e n n  die I n k u b a t i o n s m i s c h u n g  4 0 %  
A z e t o n  e n t h ~ l t .  D a b e i  t r e t e n  ke ine  n e u e n  u n s p e z i f i s c h e n  
R e a k t i o n e n  ode r  e ine  gr6ssere  I n a k t i v i e r u n g  des  E n -  
z y m s  auf.  
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Sur la presence  de p i g m e n t s  jaunes  non  
carot~noides  chez  Mucor hiemalis 
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