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n o n - i n f e c t e d  b r o t h  cu l tu re s  + g lycine  -t- E D T A ) .  T h e i r  
lyr ic  a c t i v i t y  was  as g r ea t  as, b u t  n o t  g r ea t e r  t h a n  could  
b e  a c c o u n t e d  for  on  t h e  bas is  of P F U  coun t .  F r ee  ly t ic  
e n z y m e  is a p p a r e n t l y  n o t  re leased  in  t h e  b r u c e l l a p h a g e  
sys tem.  

Discussion. T h e  p h e n o m e n o n  of ' l y s i s - f r om - w i t hou t '  
occurs  w h e n  a large  n u m b e r  of p h a g e  par t ic les  s imul-  
t a n e o u s l y  a t t a c k  t h e  b a c t e r i u m ,  a n d  t h e  p h a g e  e n z y m e  
d a m a g e s  t h e  cell wal l  f a s t e r  t h a n  t h e  cell c an  r e p a i r  i t  3,4. 
B o t h  E D T A  s a n d  glycine  ~ h a v e  b e e n  used  to  sensi t ize  
g r a m - n e g a t i v e  cells to  t h e  a c t i o n  of lysozyme,  a n d  E D T A  
was e m p l o y e d  to  sens i t ize  E. coli K 12 cells to  t he  ac t ion  
of endo lys in  f r o m  l a m b d a  p h a g e  s. These  s u b s t a n c e s  also 
sensi t ize  Brucella cells to  ' l y s i s - f r o m - w i t h o u t '  b y  a lyr ic  
a g e n t  a s soc ia t ed  w i t h  b ruce l l aphage .  

T h e  s imi la r i t i es  b e t w e e n  t h i s  ly t ic  a g e n t  a n d  t h e  lyso- 
z y m e  assoc ia ted  w i t h  o t h e r  b a c t e r i o p h a g e  a re :  (1) i t s  
i n a c t i v a t i o n  b y  p ro t eo l y t i c  enzymes ,  (2) t h e  k ine t i c s  of 
t h e  r e a c t i o n  w h i c h  show t h a t  t h e  decrease  in t u r b i d i t y  of 
t h e  s u b s t r a t e / u n i t  t i m e  var ies  d i r ec t ly  w i t h  e n z y m e  con-  
c en t r a t i on ,  a n d  (3) i ts  specif ici ty.  T h e  lyr ic  a g e n t  could  
n o t  b e  s e p a r a t e d  f rom t h e  b r u c e l l a p h a g e  par t i c le  b y  
d i f fe ren t i a l  cen t r i fuga t ion ,  a n t i - p h a g e  s e r u m  i n a c t i v a t i o n  
or  b y  ces ium chlor ide  d e n s i t y  g r a d i e n t  cen t r i fuga t ion .  
MURPHY a n d  PHILIPSON ~ desc r ibed  a lyr ic  e n z y m e  w h i c h  
was  b o u n d  to  t h e  Bacillus megaterium p h a g e  G par t ic le .  
I n  con t r a s t ,  o t h e r  p h a g e  lys ins  ~,3,4,~ were s epa rab l e  f r o m  
t h e  p h a g e  pa r t i c l e  ~0. 

Rdsumd. Des b a c t e r i o p h a g e s  de 13rucella se s o n t  m o n -  
tr6s capab le s  de p r o v o q u e r  une  lyse ex t ra-ce l lu la i re ,  en  
cu l tu res  l iquides  de B. abortus, en pr6sence  de  g lycine  e t  
d ' ac ide  6 thy l~ne-d ia rn ine - t6 t r aac6 t ique .  Des  t r a i t e m e n t s  
au  s6 rum an t i - bac t6 r i ophage ,  a u x  e n z y m e s  prot6olytiqu.es,  
ou la  c e n t r i f u g a t i o n  dif f6rent ie l le  d a n s  le ch lo ru re  de  
c6s ium n ' o n t  p u  s6parer  l ' a c t i v i t 6  l y t i q u e  de la p a r t i c u l e  
in fec t ieuse  elle-mSme. 
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T w o  N A D H 2  Dehydrogenases in the Basidiomycete O u d e m a n s i e l l a  m u c i d a  

D u r i n g  ou r  s t u d y  of o x i d a t i o n - r e d u c t i o n  s y s t e m s  in  
h i g h e r  fungi,  we fol lowed e n z y m a t i c  o x i d a t i o n  a n d  de-  
h y d r o g e n a t i o n  of n i c o t i n a m i d e  a d e n i n e  d inuc leo t ide  
(NADH~) as t h e  f i r s t  s t ep  in t he  r e s p i r a t o r y  cha in ,  us ing  
t he  b a s i d i o m y c e t e  Oudemansiella mucida (Schr.  ex Fr.)  
H6hne l .  

The  e x p e r i m e n t s  were  ca r r i ed  o u t  w i t h  t h e  ace tone  
powde r s  of the  myce l i un l  g r o w n  for  6 days  a t  25 °C in  a 
l a b o r a t o r y  f e r m e n t e r  a t  350 r p m  of t h e  s t i r rer ,  t h e  in-  
t e n s i t y  of a e r a t i o n  b e i n g  25 m m o l e s  O2/ i000 ml  m e d i u m / h .  
T h e  n u t r i e n t  m e d i u m  c o n t a i n e d  glucose 5 .0%, corn-  
s teep  l iquor  (50% d r y  weight )  1 .5%, MgSO 4 crys t .  0 .15%,  
d isso lved  in t a p - w a t e r ,  in i t ia l  p H  5.5 

T h e  f i rs t  r esu l t s  showed  a v e r y  slow course  of t h e  
N A D H ,  o x i d a t i o n  in  t h e  p resence  of aer ia l  oxygen .  I t  was  
cons idered  t h a t  t h e  ace t one  t r e a t m e n t  could  r e m o v e  some 
l ipophi l ic  l im i t i ng  fac to rs  necessa ry  for  t h e  u n d i s t u r b e d  
t r a n s f e r  of e lec t rons  to  oxygen .  I n  o rde r  to  t e s t  t h i s  
poss ible  e x p l a n a t i o n ,  t h e  e n z y m a t i c  d e h y d r o g e n a t i o n  of 
N A D H ,  was  fol lowed us ing  2 ar t i f ic ia l  e lec t ron  accep-  
t o r s -  2 , 6 -d i ch lo ropheno l - i ndopheno l  (DIF)  a n d  2 ,3 ,5-  
t r i p h e n y l t e t r a z o l i u m  chlor ide  (TTC). 

F o r  t h e  e s t i m a t i o n  of N A D H  2 d e h y d r o g e n a s e  a c t i v i t y  
t h e  fol lowing s y s t e m  was  a d o p t e d :  N A D H  2 0.31 / ,moles,  
p h o s p h a t e  buf fe r  150 /,moles, D I F  1.5 #moles  or  TTC 
3 .0 / ,moles ,  aqueous  suspens ion  of t h e  ace t one  p o w d e r  or  
i t s  cell-free ex t r ac t ,  t o t a l  v o l u m e  4.0 ml.  As t h e  e n z y m e  
source,  a h o m o g e n i z e d  suspens ion  of 80 m g  ace tone  
p o w d e r  in  5.0 ml  dis t i l led  w a t e r  ( p r e p a r a t i o n  A) was  used,  
or  t h e  r e spec t ive  cell-free e x t r a c t  p r e p a r e d  b y  e lu t ing  
80 m g  ace tone  p o w d e r  w i t h  5.0 m l  of d is t i l led  w a t e r  for  
3 h a t  4°C a n d  cen t r i f ug i ng  2 m i n  a t  800 g ( p r e p a r a t i o n  
B), or  cell-free e x t r a c t  B d i lu t ed  1 : 5 w i t h  dis t i l led  w a t e r  

( p r e p a r a t i o n  C). The  pe r iod  of i n c u b a t i o n  a t  27 °C de-  
p e n d e d  on  t h e  so r t  of t e r m i n a l  e lec t ron  accep to r  used a n d  
on  t he  c o n c e n t r a t i o n  of t he  r e spec t ive  e n z y m e  p r e p a r a -  
t ion.  I t  is specif ied in  t h e  Tables .  

C o n t i n u a l  co lo r ime t ry  a t  600 n m  was  used  for  t h e  
e s t i m a t i o n  of D I F  r educ t ion ,  whe reas  t h e  a m o u n t  of t h e  
r ed  f o r m a z a n e  f o r m e d  b y  t h e  r e d u c t i o n  of T T C  was  fol- 
lowed  us ing  t he  co lo r ime t ry  a t  480 n m  acco rd ing  to  a 
mod i f i c a t i on  of t h e  p rocedu re  i n t r o d u c e d  b y  LINDE- 
MANN 1. 

T h e  resu l t s  of e x p e r i m e n t s  deal ing,  w i t h  N A D H 2 - D I F  
r e d u c t a s e  h a v e  s h o w n  cons ide rab le  a c t i v i t y  of t h i s  en- 
z y m e  w h i c h  could  be  r ead i ly  e lu ted  f r o m  t h e  ace tone  
p o w d e r  b y  dis t i l led  w a t e r  (Table  I). I t s  o p t i m a l  p H  was  

Table I. Elution of the NADH~-dichlorophenol-indophenol reduc- 
tase from the acetone powder of O. mueida 

Enzyme Protein Extinction at 600 nm after the incuba- 
preparation content tion period (see) 
(0.2 ml) mg 

0 1 15 30 45 60 

A (suspension) 1.203 0.25 0 0 0 0 0 
B (extract) 0.455 0.25 0.15 0.05 0 0 0 
C (diluted 0.091 0.25 0.25 0.22 0.19 0.I6 0.14 
extract) 

i j .  LINDEMANS, Schweiz. Z. allg. Path. Bakt. 17, 311 (1954). 
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in  t h e  r a n g e  of 6.2 (Table  I I ) .  E n z y m e  p r e p a r a t i o n s  A 
a n d  13 were  so ac t ive  t h a t  i t  was  imposs ib le  to  follow t h e  
r e a c t i o n  course  b y  t h e  m e t h o d  used ;  D I F  was  r educed  to  
i t s  l euco- fo rm in  a few seconds.  

I n  c o n t r a s t  to  t h e  T T C  reduc tase ,  t h e  a c t i v i t y  of t h e  
D I F  r e d u c t a s e  was  n o t  in f luenced  b y  t h e  a d d i t i o n  of 
m e n a d i o n e .  Our  r e su l t s  r evea l ed  t h a t  t h e  e n z y m a t i c  
r e d u c t i o n  of TTC depends  on  t h e  p resence  of ca t a ly t i c  
a m o u n t s  of m e n a d i o n e  (0.006 / ,moles) which  e v i d e n t l y  
serves  as a n  i n t e r m e d i a r y  e l ec t ron  t r a n s f e r r i n g  agen t .  T h e  
o t h e r  di f ferences  of t h e  r e spec t ive  e n z y m e  f rom t h e  one  
r e d u c i n g  D I F  inc lude  i t s  s u b s t a n t i a l l y  lower  ac t iv i ty ,  
o p t i m a l  p H  in  t h e  reg ion  of 7.4 (Tab le  I I I )  a n d  t he  lack  
of ev idence  for  i t s  e lu t ion  f rom t h e  ace tone  powder .  

Table II. Effect of pH on the NADH2-dichlorophenol-indophcnol 
reductase activity in O. mudda 

Enzyme pH /*moles of reduced DIFlmg 
preparation protein after 2 rain incu- 
(0.2 ml) bation 

6.2 12.9 
7.4 8.0 
7.9 4.1 

Table III. Effect of pH and menadione on the NADH,-triphenyl- 
tetrazolium chloride reductase activity in 0. mucida 

Enzyme Menadione pH /*moles of reduced TTC/mg 
preparation 0.006 protein after the incubation 
(0.5 ml) /~moles period (min) 

30 60 

+ 6.2 0 0.02 
+ 7.4 0.05 0.15 
+ 7.9 0.006 0.06 
-- 7.4 0 0 

These  r e su l t s  sugges t  t h a t  t h e  r e d u c t i o n  of D I F  a n d  
T T C  in t he  b a s i d i o m y c e t e  O. mucida is m e d i a t e d  b y  2 
e n z y m e  s y s t e m s  d i f fe r ing  in t h e i r  ac t iv i ty ,  o p t i m a l  pH ,  
r e q u i r e m e n t s  for m e n a d i o n e  a n d  b y  t h e i r  so lubi l i ty .  T h e  
fac t  t h a t  t h e  d e h y d r o g e n a t i o n  of N A D H  2 w i t h  b o t h  ar t i -  
f icial  e lec t ron  accep to r s  was  f a s t e r  t h a n  i t s  o x i d a t i o n  w i t h  
ae r ia l  o x y g e n  as t e r m i n a l  accep to r  s u p p o r t s  our  v iew 
a b o u t  t h e  r e m o v a l  of some l ipophi l ic  cofactors ,  neces sa ry  
for t h e  t r a n s f e r  of e lec t rons  to  oxygen ,  d u r i n g  t h e  a c e t o n e  
t r e a t m e n t  of t h e  myce l ium.  This  v iew is in  accord  w i t h  
t h e  r e su l t s  of LESTER a n d  FLEISCHER 2, KLUGE et  al. s, 
I)OWNEY 4 a n d  o t h e r  au tho r s .  

T h e  low a c t i v i t y  of t h e  N A D H 2 - T T C  r e d u c t a s e  e v e n  in  
t he  p resence  of m e n a d i o n e  could  be  caused  b y  t h e  n o t  
ful ly  a d e q u a t e  f u n c t i o n  of th i s  c o m p o u n d  in  t h e  respec-  
t i ve  e n z y m a t i c  process  in  0 .  mucida; o t h e r  c o m p o u n d s  of 
t h e  q u i n o n e  t y p e  (e.g. CoQ, o t h e r  K - v i t a m i n s  etc.) were  
n o t  t e s t ed .  On  t h e  o t h e r  h a n d ,  t h e  pos i t ive  effect  of 
m e n a d i o n e  on  e n z y m a t i c  d e h y d r o g e n a t i o n  of N A D H ,  
was  o b s e r v e d  also in Puccinia graminis 5. 

Zusammen/assung. I n  der  ]3as id iomyce te  Oudeman- 
siella mucida (Schr.  ex Fr.)  H 6 h n e l  w u r d e  eine N A D H ~ -  
D i c h l o r o p h e n o l i n d o p h e n o l - D e h y d r o g e n a s e  u n d  eine 
N A D H 2 - M e n a d i o n - T r i p h e n y l t e t r a z o l i u  m c h l o r i d - D e h y d r o -  
genase  gefunden .  Beide  E n z y m e  u n t e r s c h e i d e n  s ich d u r c h  
ihre  p H - A b h / i n g i g k e i t ,  A k t i v i t g t  u n d  E lu i e rba rkc i t .  
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E f f e c t  o f  S i l i c a  D u s t s  o n  M a c r o p h a g e  P e r m e a b i l i t y  

T h e  in t r ace l l u l a r  ion e n v i r o n m e n t  seems to  in f luence  
g rea t ly  t h e  a c t i v i t y  of m a n y  a p p a r e n t l y  r e g u l a t o r y  reac-  
t ions  in  t h e  cell 1. A l t e r a t i o n s  in  ion d i s t r i b u t i o n  in cells 
b y  i m p a i r e d  p l a s m a  m e m b r a n e  p e r m e a b i l i t y  h a v e  b e e n  
sugges ted  to  i m b a l a n c e  t h e  cell m e t a b o l i s m  a n d  to unde r -  
lie t h e  in i t i a l  s tages  of cell necrosis  2,3. M o v e m e n t s  of N a  + 
in a n d  K+ o u t  occur  in  i n j u r ed  cells, a n d  increased  i n t r a -  
ce l lu lar  Ca a+ c o n c e n t r a t i o n s  in te r fe re  w i t h  N a  + a n d  K+ 
t r a n s p o r t  4,5. E v i d e n c e  for  a l t e red  p l a s m a  m e m b r a n e  
p e r m e a b i l i t y  is poss ib ly  t h e  a p p e a r a n c e  of cell enzymes  
in  t h e  ex t r ace l l u l a r  f luids  2.a. 

Th i s  s t u d y  inves t i ga t e s  w h e t h e r  increased  p e r m e a b i l i t y  
p h e n o m e n a  m a y  occur  in t h e  toxic  ac t ion  of silica on  
m a c r o p h a g e s .  Sil ica h a s  been  s h o w n  to  release enzymes  
f rom p h a g o c y t e s  ~,* a n d  to  cause  e r y t h r o c y t e  lysis s-l°. 
Th i s  m i g h t  r e n d e r  sil ica v e r y  s imi la r  in  i ts  ac t ion  to  a fa t -  
ac t ive  or  su r f ace -ac t ive  agent .  E l e c t r o n  mic roscopy  indi-  
ca tes  defec ts  in  t h e  osmot ic  con t ro l  b y  p h a g o c y t e s  in th i s  

S t u d i e d  w i t h  8 6 R b C l  

cond i t ion  11. I n h i b i t i o n  of m a c r o p h a g e  m e t a b o l i s m  1~ m i g h t  
so be i n i t i a t ed  b y  ion shifts13,14. 

The  8SRb+ eff lux f rom pe r i t onea l  m a c r o p h a g e s  pre-  
v ious ly  loaded  w i t h  t h i s  i so tope  a n d  i n c u b a t e d  w i t h  
d i f fe ren t  p r e p a r a t i o n s  of silica d u s t  T h a s  been  s tud ied .  
R b  + is k n o w n  to  b e h a v e  like K +  be ing  e l ec t rochemica l l y  
s imi lar  a n d  h a v i n g  s imi la r  a f f in i t ies  to  i t s  ca r r i e r  1~-1°. 
P e r i t o n e a l  m a c r o p h a g e s  were o b t a i n e d  a n d  h a n d l e d  as 
p rev ious ly  i nd i ca t ed  7. Cells were  c o u n t e d  a n d  i n c u b a t e d  
in s i l iconized f lasks w i t h  SeRbCl 3.7 × 1 0 - 6 M  (Sorin,  
Saluggia,  I t a l y :  specific a c t i v i t y  0.16 m c / m g  Rb+) for  
2.5 h a t  37 °C in a modi f ied  R i n g e r - T r i s  m e d i u m  7 c o n t a i n -  
ing  1.5 × 1 0 - 3 M  glucose. Fo l lowing  c e n t r i f u g a t i o n  a t  1800 
g for 10 m i n  a t  2°C, w a s h i n g  a n d  r e c e n t r i f u g a t i o n ,  t h e  
f inal  cell pe l le t  was  s u s p e n d e d  to t h e  a p p r o p r i a t e  con-  
c e n t r a t i o n  in  Ringer-Tris m e d i u m  ~ a n d  i n c u b a t e d  in  25 
ml  s i l iconized f lasks  in  m e t a b o l i c  s h a k i n g  i n c u b a t o r  a t  
37°C. P o r t i o n s  of t he  i n c u b a t e  were  w i t h d r a w n  f r o m  


