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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. 

C ,~ .,-f, , 
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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 .  

B. FREDRICSSON 

His to log i ca l  D e p a r t m e n t ,  K a r o l i n s k a  I n s t i t u t e r ,  S tock -  
holm,  J a n u a r y  29, 1952. 

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.  

1 B. F. MARTtU and F. j'ACOBV, J. Anat. 83, 851 (1949). 
2 XV. L. DOYLE, Am. J. Anat. 87, 79 (1950). 

A n u m b e r  of m e t h o d s  for  t he  e x t r a c t i o n  of p h o s p h a t a s e  
m a k e  use  of a c e t o n e  in  v a r i o u s  c o n c e n t r a t i o n s .  T h e  m a j o r  
p a r t  of t h e  e n z y m e  is c o n t a i n e d  in  t h e  p r o t e i n  f r a c t i o n  
wh ich  p r e c i p i t a t e s  in  t h e  p r e sence  of 38 to  50 % a c e t o n e  s. 

1 G. GoraoRl, Proc. Soc. Exp. Biol. ge, 23 (1939). 
2 I-~. TAKAMATSU, Trans. Soc. Path. Japan °,9, 492 (1939). 
3 B. F. MARTIN and F. JACOBY, J. Anat. 83, 351 (1949). 
4 ]-I. G. HERS, J. BERTHET, g. BERTHET, and CUR. DE DUVE, Bull. 

Soc. Chim. Biol. 33, 21 (1951). 
s M. A. M. AI3trL-FADL, E. J. KING, .[. ROCHE, and NGU~EN-VAr¢ 

TUOAI, Bioehem. J. 44, 428 (1919). 

Sur la presence  de p i g m e n t s  jaunes  non  
carot~noides  chez  Mucor hiemalis 

2}Iucor h i e m a l i s  ( P h y c o m y c S t e )  es t  u n  t r6s  fo r t  p r o d u c -  
t e u r  de  c a r o t 6 n o i d e s  1. C o m m e  P h y c o m y c e s  2, M u c o r  hie-  

1 ~W. 1~. SCHOPI;ER, Bull. Soc. bot. Gcn~ve '20, 149 (192~). 
i W. I~. SCHOPFER et E. C. GROB, Expe l  6, 419 (1950). - E. C. 

(]ROB, G. G. PORETTI, A. v..i~IURALT ot "~r ~.[. SCHOPVER, Expcr. 7, 
~1,~ (195U. 
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malls p e u t  u t i l i se r  l ' a c 6 t a t e  c o m m e  p r ~ c u r s e u r  d u  caro-  
t6ne .  Lo r s  de  l 'isolement e t  de  l ' i d e n t i f i c a t i o n  des  ca ro -  
t 6no ides  de Mucor apr~s  c h r o m a t o g r a p h i c  s u r  Ca(OH)~,  
n o u s  r e l e v o n s  au  s o m m e t  de la  co lonne  u n e  p r e m i b r e  
zone  de  p i g m e n t s  j aunes ,  t rbs  f o r t e m e n t  a d s o r b 6 e  e t  d o n t  
l '61ut ion es t  t r~s  diff ici le  avec  le m61ange 6 t h e r  de  p6 t ro l e  
+ 5 % de benzo l .  AprSs  c h r o m a t o g r a p h i e  r6p4 t4e  s u r  
AI~O~, d ' a p r ~ s  I3~OCK~IA~Vr¢, nous a v o n s  pu ,  ~t l ' a i d e  du  
m61ange 6 t h e r  de p6 t ro l e  + 1 0 %  d ' 6 t h e r  su l fu r ique ,  ob -  
t e n i r  t ro i s  zones  s4par6es  k p a r t i r  de la  zone  p r i m i t i v e .  

Ces p i g m e n t s  ne  d o i v e n t  p a s  ~tre  des  ca ro t6no ides ,  la  
r 6 a c t i o n  de  C a r r - P r i c e  6 t a n t  n6ga t i ve .  L a  q u a n t i t 6  de 
s u b s t a n c e  o b t e n u e  6 t a n t  faible,  nous  n o u s  s o m m e s  l imi t4s  

l ' 6 t a b l i s s c m e n t  des  spec t r e s  d ' a b s o r p t i o n .  Les  m a x i m a  
d ' a b s o r p t i o n  s o n t  les  s u i v a n t s :  

zone couleur maximum d'absorption ml~ 
I j a u n e  400 350 330 
2 o r a n g e - j a u n e  405 325 
3 o r a n g e  460 390 

( S p e c t r o p h o t o m ~ t r e  de q u a r t z ,  B e c k m a n ;  s u b s t a n c e s  ~n 
s o l u t i o n  d a n s  de  la  b e n z i n e  o p t i q u e m e n t  pure . )  

G o o n w l N  x v i e n t  de s igna l e r  u n  p i g m e n t  chez  Phyco- 
myces q u i  s e m b l e  vo i s in  ( m a x i m u m  d ' a b s o r p t i o n  400 e t  
350 m~}.  Les  r e c h e r c h e s  des t in6es  h p e r m e t t r e  l ' i d en t i f i -  
c a t i o n  de ces p i g m e n t s  c o n t i n u e n t .  

Ces recherehes ont 6t4 effectu6cs avee l'appui de la ,~Fritz-Hoff- 
mann-La-Roehe-Stiftung zur FSrderung wissenschattlieher Arbeits- 
gemeinschaften in der Schweiz,,, que nous remereions vivement. 

E.  C. GROB e t  F. YON BEUS~ 

I n s t i t u t  b o t a n i q u e  de l ' U n i v e r s i t 6  de Be rne ,  le 12 f6- 
v r i e r  1952. 

Summary 

~Vlucor hiemalis s y n t b e t i z e s  o r a n g e - y e l l o w  p i g m e n t s  
w h i c h  a re  n o t  c a r o t e n o i d s .  A b s o r p t i o n  m a x i m a  are  g iven .  

x T. W. GOODWlN, Biochem. J. 50, 550 (1952). 

S u r  l a  b i o s y n t h ~ s e  d u  f l - c a r o t ~ n e  p a r  PhRcom~tces 
c u l t i v 6  s u r  u n  m i l i e u  c o n t e n a n t  d e  l ' a c f t a t e  d e  

s o d i u m  c o m m e  u n i q u e  s o u r c e  d e  c a r b o n e  

L a  p a r t i c i p a t i o n  de l ' a c 4 t a t e  ~ la  b i o s y n t h b s e  du  /% 
c a r o t b n e  p a r  _Phycomyces 1 a 6t6 d 6 m o n t r 4 e  h l ' a ide  d ' ac6-  
r a t e  m a r q u 6  p a r  du  14C d a n s  ]e g r o u p e  CHz e t  le g r o u p e  
C O O H  ~. Le  mi l ieu  n o u v e a u  ut i l is4 6 t a i t  h ba se  d ' a c 6 t a t e  
de s o d i u m  e t  de l a c t a t e  de NH4;  6 9 %  des  a t o m e s  de C 
du  c a r o t e n e  p r o v i e n n e n t  de  l ' a c6 t a t e ,  ]e r e s t e  d c v a n t  
6 t re  a t t r i b u 6  a u  l a c t a t e .  

B a n s  le b u t  de g6n6ra l i se r  nos  p r e m i e r s  r6su l t a t s ,  n o u s  
a v o n s  c o n s t i t u 6  u n  mi l i eu  n o u v e a u  d o n t  l ' a c 6 t a t e  es t  
l'unique source  de  C. 

E n  1934 ~, n o u s  a v i o n s  6 t a b l i  q u ' e n  p r6sence  de  glu- 
cose, le N H 4 N O  a d o n n a i t  l ieu ~ u n  d 6 v e l o p p e m e n t  m o y e n  
du  tha l l e ,  ma t s  d ~ t e r m i n a i t  u n e  i n t e n s e  c a r o t i n o g e n ~ s e ;  
les p i g m e n t s  6 t a l e n t  local is6s s u r t o u t  ~ l ' e x t r 6 m i t 6  des  
h y p h e s  submerg4es ,  b o u r r 6 e s  de  g lobu les  gras  color4s en  
j a u n e  v i f  p a r  les ca ro t4no ides .  R 4 p 6 t a n t  l ' e x p 6 r i e n c e  
avec  de l ' a c 6 t a t e  r e m p l a q a n t  l a  g lucose  e t  du  NHaNOa,  
n o u s  r e t r o u v o n s  les m S m e s  r6 su l t a t s .  

1 W.  I-I. SCIIOPFER et E. C. GROB, Exper. 6, 419 (1950). 
2 E.C. GRoB, G. G. 19ORET'r/, A. yON MURALT et W.H. SCHOPVER, 

Exper. 7, ~18 (1951). 
3 W. H. SCHOPFER, Arch. Mikrobiol. 5, 511 (193-t). 

L ' a n a l y s e  c h r o m a t o g r a p h i q u e  e t  spectrographique a t -  
t e s t e  que  le /~-carotbne,  ~ n o u v e a u ,  d o m i n e  n e t t e m e n t .  

Le  t a b l e a u  s u i v a n t  i n d i q u e  les r 6 s u l t a f s  o b t e n u s .  

Milieu * 

1 ° lactate  NH 4 . . . . . . . . . . . .  
20 lactate NH 4 + acdtate . . . . . . .  
3 ° lactate  NH a + ac4tate + N H ~ N O z . . .  
40 ac4 ta te+  NH4NO ~ (avec MgSO4) seul. 
5 ° ac4 ta te+  NH4NO 3 (avec MgSO 4 et  

MnSO4) . . . . . . . . . . . . .  

0,6 0 
5,7 0,787 
1,3 0~854 
1,1 1,995 

8,9 "2 393 

* Tousles milieux contiennent en outre les sels min4raux (MgSO 4 
et KH2PO4), ainsi que la vitamine B 1. 

** Coefficients d'extinetion rapport6s au carot&ne de 1 g/s de 
thalle dans 25 cm~ d'6ther de p6trole. 

O n  c o n s t a t e  que  le t a u x  r e l a t i f  e n  c a r o t e n e  es t  p a r t i -  
c u l i ~ r e m e n t  41ev4 d a n s  les t h a l l e s  p r o v e n a n t  des  m i l i e u x  
acdLate-NH4NO ~. U n e  e x p 4 r i e n c e  e n  d a m i e r ,  ex4cu t6e  
avec  des  t a u x  v a r i a b l e s  de  n i t r a t e  d ' a m m o n i u m  e t  d ' ac6-  
t a r e  de sod ium,  a t t e s t e  q u ' a v e c  1 %  d ' a c d t a t e ,  la  dose de 
0,120/o0 de  N H a N O  3 suf f i t  k a s s u r e r  le d d v e l o p p e m e n t  
m a x i m u m  c o m p a t i b l e  avec  nos  c o n d i t i o n s  d ' e x p 6 r i e n c e .  

Le mi l i eu  ac6 ta t e -NH~NO~ a u n  p H  in i t i a l  de  6; au  
cours  de la  c u l t u r e  il s ' a l ca l i n i s e  j u s q u ' £  8. Des  exp4-  
r i ences  ef fec tu6es  en  m i l i e u x  t a m p o n n 6 s  ( t a m p o n s  
K H a P O  4 e t  N a O H )  a t t e s t e n t  que  la  p r o d u c t i o n  de caro-  
t e n e  es t  p lus  fo r t e  su r  les m i l i e u x  n e u t r e s  e t  a lca l ins  
(pH 7 e t  8) que  su r  mi l ieu  ac ide  (pH 6). 

I1 es t  done  b i en  d 6 m o n t r 6  q u e ,  d a n s  n o t r e  cas,  l ' ac6-  
t a r e  es t  le p r 6 c u r s e u r  e s sen t i e l  e t  u n i q u e  d u  c a r o t b n e  de 
Phycomyces. L a  f i x a t i o n  de CO 2 de l ' a i r  p e u t  6 i re  4vo-  
qu4e,  m a t s  n ' e s t  pa s  d 6 m o n t r 4 e .  

Ces recherches ont 6t6 effectu~es avec l'appui de la c, Fritz-Hoff- 

manu-La-Roehe-Stiftung zur F~irderung wissenschaftlicher Arbeits- 
gemeinschaften in der Schweiz ~, que nous remercions vivement. 

XV. H.  SCHOPFER e t  E.  C. GROB 

I n s t i t u t  b o t a n i q u e  de l ' U n i v e r s i t 6  de  B e r n e ,  le 12 f6- 
v r i e r  1952. 

Summary 

O n  a m e d i u m  c o n t a i n i n g  s o d i u m  a c e t a t e  a n d  NH~NO3, 
Phycomyces s y n t h e s i z e s  c a r o t e n e  a b u n d a n t l y .  A c e t a t e ,  
as t h e  o n l y  source  of c a rbon ,  a c t s  as p r e c u r s o r  of caro-  
t ene .  

A t m u n ~ s v e r s u c h e  m i t  s u b m e r s e m  S c h i i t t e l -  

m y z e l  d e s  W u r z e l p i l z e s  Mycel ium Radicis  atro- 

v irens i n  d e r  A p p a r a t u r  n a c h  y o n  E u l e r ,  M y r b i i c k  

u n d  N i l s s o n  

U n t e r s u c h u n g e n  f iber  den  S to f fwechse l  de r  S c h i m m e l -  
p i h e  m i t  HiKe h o m o g e n e r  S u s p e n s i o n e n  y o n  s u b m e r s e m  
S c h i i t t e l m y z e l  w u r d e n  z u m  e r s t e n m a l  d u r c h  KLUYVER 
u n d  PERQUIN 1 ausge f i i h r t .  Sic s t u d i e r t e n  die  Koj is i iure-  
b i l d u n g  d u t c h  /lspergillus tiaras sowie  die  P r o d u k t i o n  
y o n  Z i t r o n e n s ~ u r e  u n d  GlukousS~ure i n  K u i t u r e n  you  
.4spergillus viger. Bezi ig l i ch  de r  w e i t e r e u  V e r w e n d u n g  

1 A.J. IO.uvv~g und L. H. C. PEm2m~, Biochem. Z..°-66, 68, 8~ 
(1933). - L. H. C. PERQU[N, Bi]dmge tot de kennis der oxydatievc 
dissimilatie van Aspergillus niger van Tieghem (Diss. Delft 1938). 


