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Tableau I. Foie: Activit6 sp6cifique et incorporation en pour-cent de l'activit6 de l'ae6tate inject6. Chaque valeurrepr6sente la moyenne 
de quatre souris, 

Acides gras totaux 

Acides gras extraits des 
phospholipides 

Acides gras extraits des 
graisses neutres 

Activit6 sp6cifique (en c.p.m.) 
Incorporation (en %) 

Activit6 sp6cifique (en c,p.m.) 
Incorporation (en %) 

Activit6 sp6cifique (en c.p.m.) 

,5 

358 
24,7 

202 

491 

Temps 6cou16 apr~s injection (en minutes) 

10 

75 
6,0 

59 
1,8 

86 

15 

435 
24,3 

352 
7,8 

572 

3O 

116 
8,9 

114 
3,3 

142 

45 

198 
12,1 

174 
4,7 

252 

60 

93 
5,1 

96 
2,4 

118 

Tableau I[. Muscles: Activit6 sp6cifique et incorporation en pour-cent de l'activit6 de l'acftate inject6. Chaque valeur repr6sente la 
moyenne de quatre souris. 

Acides gras totaux Activit6 spdcifique (en c.p.m.) 
Incorporation (en %) 

Temps 6coul6 apr~s injection (en minutes) 

I i 1 1 1 0 " 1 " 1 5 1 3 0  45 60 5 

3,4 1,1 5,1 3,1 2,8 3,0 
0,10 0,03 0,12 0,08 0,04 0,07 

Tableau I I I .  Foie: Activit6 sp6cifique et incorporation en pour-cent de t'activit6 de t'ac6tate inject6. Chaque valeur reprdsente la moyennc 
de quatre so,Iris. 

Acides gras totaux Aetivit6 sp6eifique (en e.p.m.) 
Incorporation (en %) 

t Temps 6cou16 apr~s injection (en minutes) 

.... i0 I 15 30 145 60 

57 224 416 233 144 284 
5,5 17,5 24,6 13,3 7,7 17,1 

90 

59 
4,2 

Les in jec t ions  combin6es  de C ~4 e t  pa~ m o n t r e n t  la  
di f ference e x i s t a n t  en t r e  / ' i n co rpo ra t i on  de  ces d e u x  
616ments. L ' i n c o r p o r a t i o n  du pa2 dans  les phospha t ides  
pr~sente  une  lente  a u g m e n t a t i o n ;  el le n ' a t t e i n t  une 
va l eu r  m a x i m a l e  q u ' e n t r e  6 e t  12 h apr~s l ' in jec t ion .  

Ces travaux ont 6t6 subsidi6s par I'Institut de Physique nuel~aire 
beige. 

R. RUYSSEN et H. ANCIAUX 

Laboratoire de Chimie  mddicale et de ch imie  phys ique  
biologique, Univers i td  de Gand, le 21 ddcembre 1954, 

S u m m a r y  

The  d e t e r m i n a t i o n  of  t he  r a t e  of i nco rpora t ion  of C la 
in t h e  f a t t y  acids  of t he  g lycer ides  and  the  phospha t ides  
conf i rms the i r  rap id  m e t a b o l i s m  in the  l ive r  of mice 
(max ima  a t  abou t  10-60 rain). 

O x l d a s e s  o f  P o l g s f l c t ~ s  v e r s l e o l o r  

Many  bas id iomyce tes  p roduce  a b u n d a n t  po lypheno l  
oxidase  in cu l ture  1. Since i t  has  been  sugges ted  t h a t  this  
e n z y m e  m a y  act  as a t e r m i n a l  oxidase  in resp i ra t ion  ~ it  
was considered of in t e res t  to  see w h e t h e r  or  n o t  th is  
was  so Ior Polys t i c tus  versicolor (Linn.) Fr .  which  is 
k n o w n  to  p roduce  a b u n d a n t  laccase 3. 

i G.'LxNDEBERG, Physiol. Plant. 1, 196 (1948). 
W. O. JAMES, Biol. Revs. Cambridge Phil. Soc. 28, 245 (1953). 
G. Ffi~nRAEUS, Physiol. Plant. 5. ~84 (195a~). 

F lasks  con ta in ing  a l iqu id  m e d i u m  of 2 % m a l t  e x t r a c t  
and  2 %  pep tone  were inocu la t ed  wi th  m y c e l i u m  t h a t  
had  been b lended  in a W a r i n g  b lendor .  I n  shake  cu l tu re  
t he  fungus grew as smal l  pellets.  Since the  resp i ra t ion  
ra te  of t he  pel le ts  was n o t  increased by  a l lowing  t h e m  to 
respire in pure  o x y g e n  it  was cons idered  t h a t  o x y g e n  was 
no t  l imi t ing  the  resp i ra t ion  ra te  w i th in  t he  pel le t .  Th is  
m e t h o d  of g rowth  ensured  h o m o g e n e o u s  ma te r i a l  1 and  
the  washed  pel le ts  were  p i p e t t e d  d i r ec t ly  in to  W a r b u r g  
flasks for resp i ra t ion  m e a s u r e m e n t s .  The  resp i ra t ion  was 
measu red  b y  d e t e r m i n i n g  the  o x y g e n  u p t a k e  of  the  
i n t ac t  m y c e l i u m  in t he  presence  and absence of respi ra-  
t o r y  inhib i tors .  The  usua l  p recau t ions  to ensure  max i -  
m u m  effec t iveness  and  degree of s e l ec t iv i ty  of t h e  
inh ib i tors  Were employedS.  

As can  be  seen f rom the  table ,  cyan ide  which  inhib i t s  
h e a v y  me ta l  con ta in ing  enzymes  caused  a p p r o x i m a t e l y  
80 % inh ib i t ion  of t i le  respi ra t ion ,  95 % carbon  m o n o x i d e  
wi th  5 % o x y g e n  m i x t u r e s  caused  43 % to  65 % inhibi-  
t ion ,  m o s t  of wh ich  was revers ib le  by  l igh t  and  th is  is 
cha rac te r i s t i c  of  c y t o c h r o m e  oxidase  m e d i a t e d  respi ra-  
t ion  8. Sa l i cy la ldox ime ,  d ieca  and  p h e n y l t h i o u r e a  which  
inh ib i t  coppe r  con ta in ing  enzymes  caused  o n l y  4 %  to  
13 % inhibi t ion.  This  inh ib i t ion  m i g h t  indica te  t he  pa r t i -  
c ipa t ion  of a coppe r -con ta in ing  e n z y m e  in r e sp i r a t ion  
b u t  could also be due to  a non-se lec t ive  effect  of t h e  
inh ib i tors  on the  e y t o c h r o m e  oxidase.  

1 j .  W. FOSTER, Chemical Activities o] Fungi (Acad. Press Inc., 
New York, 1949). 

2 W. O. JAMES, Ann. Rev. Plant. Physiol, 4, 59 (1953). 
a W. O. JAMES, Biol. Revs. Cambridge Phil. Soc. 28,245 (1953). 
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Table/.-Effect of Various Inhibitors on the Respiration of Polystic- 
t,~s versicolor 

Expt. 
No. 

L 8 

L10  

L 9a 
L 9b 
L 9c 
L l l  

L 12a 
L 12b 

pH at 
which 
ahibitc 
applie..__..~ 

Inhibitor 

95% CO with / in the  l ight  
5% O~ ! 

95% CO with  / 
5% O2 ~ in the  dark  

95% CO with I i h t h e  l ight 
5% O2 ! 

95% CO with ~ in the dark  
5% O2 ] 

1 mM KCN 
I mM KCN 
1 ml~I KCN 
0-2 mM die thyldi th iocarbamate  
Na salt  (dieca) 
sa tura ted  solution phenyl thiourea 
sa tura ted  solution phenyl thiourea 
I mM salieylatdoxime 
1 mM salicylaldoxime 

O/ 
tO 

inhibi- 
tion 

Spec t ro scop i c  ev idence  of t h e  p r e sence  of c y t o c h r o m e s  
was o b t a i n e d .  B a n d s  c o r r e s p o n d i n g  to  t h e  a l p h a  a b s o r p -  
t i o n  b a n d s  of t h e  r e d u c e d  e y t o c h r o m e s  a, b a n d  c were  
o b s e r v e d  w i t h  a H i l g e r  m i c r o s p e c t r o s c o p e  w h e n  l i gh t  
f r o m  a 500 W m e t a l  f i l a m e n t  l a m p  was  p a s s e d  t h r o u g h  
a t h i c k  s u s p e n s i o n  of t h e  m y c e l i u m  to  w h i c h  s o d i u m  
h y d r o s u l p h i t e  h a d  b e e n  a d d e d L  

Cell free e x t r a c t s  of t h e  m y c e l i u m  were  p r e p a r e d  b y  
g r i n d i n g  t h e  well  w a s h e d  m y c e l i u m  w i t h  c lean  s a n d  a n d  
ice co ld  bu f f e r  in  a ch i l l ed  m o r t a r  (9 p a r t s  of 0.05 M 
p h o s p h a t e  b u f f e r  p H  7.0 to  1 p a r t  of m o i s t  m y c e l i u m ) .  
Cell deb r i s  a n d  s a n d  were  r e m o v e d  b y  c e n t r i f u g i n g  a t  
500 g for  5 min .  E x t r a - c e l l u l a r  laccase  p r e p a r a t i o n s  were  
p r e p a r e d  b y  t h e  m e t h o d  of LINDEBERG a n d  HOLM 2. 

Table//.-Activities of Enzyme Extracts from a 7-day Old Culture of 
Polystictus verslcolor 

Enzyme system Substrate 

Hydroquinone 
Pyroeateehol 

Pyrocatechol 

C~cochrome oxidase . 
Extra-cellular  laccas~ 
Laccase from in tac t  
mycelium . . . .  

7,0 
5-2 

5.2 

Q • 0 a dry 
weight (/*Ol O~ 
per mg per h) 

24 
30 

1"0 

F o r  m e a s u r e m e n t s  of e n z y m e  a c t i v i t i e s  t he  W a r b u r g  
f lasks  c o n t a i n e d  i m l  e n z y m e  p r e p a r a t i o n ,  5 m g  s u b s t r a t e  
in  t h e  s i d e a r m ,  0-15 ml  1 5 %  K O H  in t h e  c e n t r e  well. All  
r e a g e n t s  were  d i s so lved  in 0.05 M p h o s p h a t e  b u f f e r  t o  
give a t o t a l  v o l u m e  of f lu id  of 3 rot. F o r  t h e  c y t o c h r o m e  
ox ida se  t e s t s  0 - 3 m l  of 4 × 10 -~ 21// cy toc .h rome  c (Evans) 
was a d d e d .  T h e  laccase  a c t i v i t y  of t h e  m e d i u m  ( ex t r a :  
ce l lu lar  laccase)  was  r e l a t e d  t o  t h e  a m o u n t  of m y c e l i u m  
f r o m  w h i c h  i t  h a d  come.  

Since t h e  laccase  p r e p a r a t i o n  o b t a i n e d  f r o m  t h e  
i n t a c t  m y c e l i u m  h a d  a Q.O~ of o n l y  1.0 i t  is u n l i k e l y  t h a t  
laccase  a c t i v i t y  cou ld  a c c o u n t  for  t h e  o b s e r v e d  u p t a k e  
of o x y g e n  b y  t h e  i n t a c t  m y c e l i u m  which  h a d  a Q.O~ (d ry  
weigh t )  v a r y i n g  f rom 15 to  28. Laccase  p r e p a r a t i o n s  

1 ]). I(EILIN and E. l ~. HARTREE, Nature 164, 254 (1949). 
2 G. LINDEBERG and G. Hor~t, Physiol. Plant. 5, 100 (1952). 

h a v i n g  a Q.O~ of 30 were  o b t a i n e d  f r o m  t h e  c u l t u r e  
m e d i u m  (cf. F.~HRAEUS:) b u t  t he se  cou ld  p l a y  no  p a r t  
in t h e  r e s p i r a t i o n  of t h e  i n t a c t  m y c e l i u m .  On  t h e  o t h e r  
h a n d ,  c y t o c h r o m e  o x i d a s e  was  p r e s e n t  in  su f f i c i en t  
q u a n t i t y  to  a c c o u n t  for  t h e  t o t a l  o b s e r v e d  o x y g e n  u p t a k e  
of t h e  i n t a c t  m y c e l i u m .  

These  e x p e r i m e n t s  i n d i c a t e  t h a t  t h e  e l e c t r o n  t r a n s -  
fe rence  to mo lecu l a r  o x y g e n  is m e d i a t e d  in  t h i s  f u n g u s  
m a i n l y ,  if n o t  comple t e ly ,  b y  a c y t o c h r o m e  c - c y t o c h r o m e  
ox idase  s y s t e m .  A l t h o u g h  s m a l l  q u a n t i t i e s  of laccase  
are  p r e s e n t  in  t he  m y c e l i u m  a n d  m u c h  l a r g e r  q u a n t i t i e s  
in  t h e  c u l t u r e  m e d i u m ,  i t  is u n l i k e l y  t h a t  t h e s e  a c t  as  
t e r m i n a l  ox idases  in t h e  r e s p i r a t i o n  of t h i s  f ungus .  

The writers wish to acknowledge financial assistance from the 
Nuffield Foundation. 

D. ~OULTER a n d  A. BURGV2S 

Department o] Botany, University o] Liverpool, De- 
cember 6, t95d. 

Zusammen/assung 

Obgle i ch  Polystietus versicolor r e i ch t i ch  Laccase  b i tde t ,  
ze igen  die Ausf~iIe  in  r e s p i r a t i o n s h e m m e n d e n  V e r s u c h e n ,  
da s s  die C y t o c h r o m o x y d a s e  die e n t s c h e i d e n d e  O x y d a s e  
d ieses  P i lzes  ist .  

1 G. FAHRAEUS, Physiol. Plant. 5, 284 (1952}. 

t~ber den  U m s a t z  y o n  A n t h r a n i l s f i u r e  
m i t  B r e n z t r a u b e n s ~ i u r e  

v. EULER t h a t  s ich  in  m e h r e r e n  A r b e i t e n  m i t  den  U m -  
s e t z u n g s p r o d u k t e n  y o n  V e r b i n d u n g e n ,  die mSgl icher -  
weise aus  B u t t e r g e l b  ( p - D i m e t h y l a m i n o - a z o b e n z o l )  in  
de r  L e b e r  e n t s t e h e n  u n d  den  in de r  L e b e r  nachgewie se -  
n e n  S t o f f w e c h s e l p r o d u k t e n ,  wie e t w a  de r  B r e n z t r a u b e n -  
s~ture, e i n g e h e n d  be fass t .  E s  w u r d e n  die V e r b i n d u n g e n ,  
die aus  B r e n z t r a u b e n s ~ u r e  u n d  p - P h e n y l e n d i a m i n %  
p - A m i n o p h e n o l  2, den  A m i n o b e n z o e s l i u r e n  ~, d e m  Sul fa-  
n i l a m i d  3 usw. in vitro e n t s t e h e n ,  b e s c h r i e b e n  u n d  i h r  kon -  
s t i t u t i o n e l l e r  A u f b a u  bewiesen .  

F t i r  d e n  U m s a t z  y o n  A n t h r a n i l s A u r e  (AS) m i t  B r e n z -  
t r a u b e n s ~ u r e  (BTS)  h a b e n  v. EULER u n d  HASSELQUIST ~ 
e i n e n  d e t a i l l i e r t e n  R e a k t i o n s m e c h a n i s m u s  a n g e f t i h r t .  
De r  e n t s t e h e n d e n  V e r b i n d u n g  de r  B r u t t o z u s a m m e n -  
s e t z u n g  C13HIIO,N, die a n t i b i o t i s c h  u n d  i m  K r e s s e n -  
w u r z e l t e s t  w i r k s a m  ist,  w u r d e  die K o n s t i t u t i o n  I e i n e r  
1 , 2 - D i h y d r o c h i n a l d i n - 2 , 4 , 8 - t r i c a r b o n s ~ u r e  zugesch r i e -  
ben .  Sic is t  p h o t o t r o p  (gelb-grt in)  u n d  g a b  be i  d e r  C h r o m -  
s ~ n r e o x y d a t i o n  die  Ch ina ld in -4 ,  8 -d ica rbonsAure  v I  bzw .  
bei  de r  D e s t i l l a t i o n  m i t  E i s e n p u l v e r  C h i n a l d i n .  Diese  
Ch ina ld in -4 ,  8-dicarbons~iure  soIl te  s ich  b e i m  L i e g e n  gr i in  
f / i rben.  

B e i m  U m s a t z  de :  S~ure  I m i t  D i a z o m e t h a n  e n t s t a n d  
n a c h  d e n  A n g a b e n  de r  s c h w e d i s c h e n  A u t o r e n  die Ver -  
b i n d u n g  CxTHx90~N 3, de r  die K o n s t i t u t i o n  i i  z u k o m m e n  
sol l te .  D u r c h  E r h i t z e n  d iese r  V e r b i n d u n g  f iber  i h r e n  

1 H.v.  EuLEg, Naturw. Rdsch. 4, 13.'t (t953). In dieser Arbeit 
wurde scheinbar irrtfimlich das Reaktionsprodukt aus AS und 2 Mo- 
len BTS zum Unterschied yon dcr Originalarbeit als Chinaldin-4,8- 
dicarbons/iure angcschriebcn, wShrend es dort als 1,2-DihydroehinaL 
din-2, 4,8-tricarbonsiiure fonnuliert worden war, 

2 H. v. Em, ER, H. I2[ASSEI, QUIST und E. ERIKSSON, Ark. Kemi 5, 
251 0953). 

3 H. v. EOL~R und H. HASSELQUIST, Ark. Kemi 5, 193 (1953). 


