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z u n g c h s t  n u r  in  v ivo  b e o b a c h t e t e  A b n a h m e  des Cyto-  
e h r o m s  P450 l~isst s ich a u c h  in v i t r o  n a c h  Zugabe  e ines  
N A D P H - r e g e n e r i e r e n d e n  Sys t em s  wiederho len .  D u r c h  
den  A b b a u  des  T e t r a c h l o r k o h l e n s t o f f s  wi rd  w a h r s c h e i n -  
l ich e in  ,aktiver~> M e t a b o l i t  gebi ldet ,  der  den  G e h a l t  a n  
C y t o c h r o m  P450 v e r m i n d e r t  u n d  te ihveise  in  da s  Cyto-  
c h r o m  P420,  de r  i n a k t i v e n ,  te i lweise  v o n  de r  M e m b r a n  
losgel6s ten  F o r m  u m w a n d e l t .  N a c h  P h e n o b a r b i t a l v o r -  
b e h a n d l u n g  is t  d ie  W i r k u n g  des  T e t r a c h l o r k o h l e n s t o f f s  
wesen t l i ch  v e r s t ~ r k t .  

E i n  N a c h w e i s  des  v e r m u t e t e n  ~ a k t i v e n ,  M e t a b o l i t e n  
des  T e t r a c h l o r k o h l e n s t o f f s  i s t  b i she r  n o c h  n i c h t  ge lungen  
(SASAME 4, REMMER 14, HENI und REMMER~,~5). GARNER 
und ~{CLEAN 16 konnten durch Nachweis yon ~aCO~ in 
der Atemluft mit x*CCI~ behandelter Tiere lediglich nach- 
weisen,  dass  T e t r a c h l o r k o h l e n s t o f f  in  v i v o  a b g e b a u t  wird .  
E i n e  A k t i v i e r u n g  des m i k r o s o m a l e n  A r z n e i m i t t e l - m e t a -  
bo l i s i e renden  E n z y m s y s t e m s  d u r c h  D D T  oder  P h e n o -  

Tabelle III. Abnahme der Aktivitat der rnikrosomalen Desmethylase 
nach in-vitro-Zugabe yon 5 ~l CC1J5 ml 

Vorbehandlung nMol Formaldehyd/ (%) 
mg Protein/rain 

b a r b i t a l  s t e iger t  die U m w a n d l u n g  v o n  CCla in CO 2 u n d  
ve r s tArk t  die t ox i sche  W i r k u n g  des  T e t r a c h l o r k o h l e n -  
stoffs,  w / ih rend  S u b s t a n z e n ,  die dieses E n z y m s y s t e m  
h e m m e n ,  e ine Abschw~ichung de r  SchXdignng b e w i r k e n  
(GARNER u n d  MCLEA~X"), Wie  eigene V o r v e r s u c h e  erge- 
b e n  h a b e n ,  b e w i r k t  e ine  d i r ek t e  Z u g a b e  des  CCla zur  
M i k r o s o m e n l r a k t i o n  o h n e  gle ichzei t ige  Zugabe  eines 
N A D P H - r e g e n e r i e r e n d e n  S y s t e m s  ke ine  Bee in f lu s sung  
des C y t o c h r o m s  P450 ~0. E s  i s t  a n z u n e h m e n ,  dass  y o n  d e m  
m i k r o s o m a l e n  A r z n e i m i t t e l - m e t a b o l i s i e r e n d e n  E n z y m -  
s y s t e m  ein  m6gl icherweise  s eh r  ku rz l eb ige r  M e t a b o l i t  des  
CCI, geb i lde t  wird,  de r  b i s h e r  n o c h  n i c h t  naehgewie sen  
w e r d e n  k o n n t e  (SASAME 4, REMMER x4, HENI u n d  REM- 
MER 5,15). 

Summary. I so l a t ed  d a m a g e  of c y t o c h r o m e  P450 a n d  
p a r t i a l  conve r s ion  to  e y t o c h r o m e  P420 a p p e a r s  a f t e r  
i n c u b a t i o n  of c a r b o n  t e t r a c h l o r i d e  w i t h  a N A D P H -  
r e g e n e r a t i n g  e n z y m e  s y s t e m  a n d  t h e  m i c r o s o m a l e  f rac-  
t ion .  Th i s  effect  en larges  a f t e r  p h e n o b a r b i t a l  p r e t r e a t -  
m e n t .  

N. HENI 
Medizinische I41inih der Universitiit, 
Hugsletterslrasse 55, D-78 Freiburg (Deutschland), 
28. Dezember 1970. 

Kontrolltiere 7,51 :h 0,52 100 
Kontrolltiere + 5 [zl CCI~ 5,22 :h 0,41 69 
Phenobarbital 20,11 -t- 0,95 100 
Phenobarbital + 5 [zl CC1, 9,19 -4- 0,61 46 

n = 4; 94-s. 

14 H. REMMER, Am. J. Med. dg, 617 (1970). 
t5 N. HEm und H. REMMER, Arch. Toxikol., in Vorbereitung. 
is R. C. GARNER und A. E. M. McLEAN, Biochem. Pharmac. 18, 645 

(1969). 

T h e  I n f l u e n c e  of  D e o x y c o r t i c o s t e r o n e ,  D i g i t o x i g e n i n  
lini (BOLLEY) ~ 

I t  h a s  b e e n  d e m o n s t r a t e d  t h a t  g rowing  cu l tu res  of 
Fusarium lini (BOLLEY) ( F u n g i  imper fec t i )  are  ab le  to  
h y d r o x y l a t e  ca rdeno l ides  3-5 a n d  bu fad ieno l ides  6-s in  
12f l -posi t ion whe rea s  s te ro ids  of t h e  a n d r o s t a n e  a n d  
p r e g n a n e  seriesg, x0 are o x y g e n a t e d  in 15c~-position. Most  
l ike ly  a s ingle e n z y m e  is r espons ib le  for  t h e  va r i ous  
h y d r o x y l a t i o n s  n.  T h e  s i te  of t he  a t t a c k  seems to  be  
d e t e r m i n e d  b y  t he  s t e r e o c h e m i s t r y  of t he  subs t r a t e .  I t  
was  also obse rved  t h a t  u p o n  s i m u l t a n e o u s  i n c u b a t i o n  of 
deoxyco r t i cos t e rone  a n d  d ig i tox igen in  w h i c h  se rved  as 
mode l s  t h e  r a t e  of t he  h y d r o x y l a t i o n  of t h e  fo rmer  re- 
t a r d e d  whe rea s  t h e  o x y g e n a t i o n  of t he  l a t t e r  is e n h a n c e d  n 
(cf.a~). F u r t h e r m o r e  i t  is k n o w n  t h a t  c y a n i d e  ions in- 
f luence  t he  course  of s t e ro id  h y d r o x y l a t i o n s  13, x4. I n  t h e  
case  of F. lini K C N  e n h a n c e s  t he  e n z y m a t i c  a c t i v i t y  of t he  
m i c r o o r g a n i s m  a t  low c o n c e n t r a t i o n s  whi le  i t  i n h i b i t s  i t  a t  
h i g h e r  c o n c e n t r a t i o n s  n .  

S ince  cyan ide  is a po i son  of r e sp i ra t ion ,  i t  was  in te r -  
es t ing  t o  i n v e s t i g a t e  t h e  d e p e n d e n c e  of t h e  r e s p i r a t i o n  of 
g rowing  cu l tu re s  of Fusarium lini in  t h e  p resence  of b o t h  
cyan ide  ions  a t  va r ious  c o n c e n t r a t i o n s  a n d  t h e  s te ro id  
s u b s t r a t e s  wh ich  are  h y d r o x y l a t e d .  I n  t he  f i r s t  e x p e r i m e n t  
t h e  r e sp i r a t i on  of t h e  mic r o - o r gan i s m  was  m e a s u r e d  on ly  
in  t h e  p resence  of cyan ide  ions of va r ious  c o n c e n t r a t i o n s  in  
t h e  W a r b u r g  a p p a r a t u s  us ing  ROBBIE'S t e c h n i q u e  ~5. 
F igu re  1 shows  t h a t  C N -  i n h i b i t s  t h e  r e s p i r a t i on  of F. lini 
p r o p o r t i o n a l  to  i t s  c o n c e n t r a t i o n .  

I n  t he  p resence  of on ly  e i t he r  d e o x y c o r t i c o s t e r o n e  or  
d ig i tox igen in  used a g a i n  as mode l  subs t r a t e s ,  t h e  resp i ra -  
t i on  was n o r m a l  before  t h e  h y d r o x y l a t i o n  r eac t i on  t o o k  
place.  D u r i n g  t h e  h y d r o x y l a t i o n  of deoxyco r t i co s t e r one  

a n d  C y a n i d e  I o n s  o n  t h e  R e s p i r a t i o n  of  F u s a r i u m  

t h e  r e sp i r a t i on  was  d i m i n i s h e d  as  o b s e r v e d  b y  ~APEK et 
al. is in  o t h e r  cases. However ,  in  t h e  p resence  of d ig i toxi -  
gen in  t h e  O2-nptake  was  su rp r i s ing ly  e n h a n c e d  d u r i n g  t he  
h y d r o x y l a t i o n .  I n  t h e  p resence  of e q u i m o l a r  a m o u n t s  of 
b o t h  s u b s t r a t e s  t h e  r e sp i r a t i on  was  e n h a n c e d  again,  even  
before  t h e  h y d r o x y l a t i o n  t o o k  place.  T h e  re su l t s  of t he se  
e x p e r i m e n t s  are  s u m m a r i z e d  in  t he  Table .  

As p rev ious ly  m e n t i o n e d ,  t h e  p resence  of cyan ide  ions 
in  1 0 - 3 M  c o n c e n t r a t i o n  reduces  t he  r e sp i r a t i on  d u r i n g  t h e  
f i r s t  h o u r s  of t h e  m i c r o b i a l  g rowth .  However ,  i n  t he  
fol lowing pe r iod  c y a n i d e  in tens i f ies  t h e  c o n s u m p t i o n  of O 2. 

1 Reactions with Micro-organisms. Part. 20 z. 
2 Part 19: W. ZORcaER, E. WEIss-BERG and Ca. TAMM, Heir. 

chim. Acts 52, 2429 (I969). 
a A. GtmLER and ell. TA~tM, Helv. chim. Acts dl, 297 (1958). 
4 Cm TAM~ and A. GV~LER, Helv. claim. Acts dl, 1762 (t958). 

Cm T*~M and A. GUBLER, Helv. chim. Acts 42, 239 (1959}. 
Cm TAM~I and A. GUBL~R, Heir. ehim. Acts d2, 473 (1959). 

T M. SCHOPRACH and CH. TA,~I~, Helv. china. Acts d7, 2217 (1964). 
s M. SCat~PBAeH and CH. TAMM, Helv. chim. Acta ,¢7, 2226 (1964). 
g A. GUBLER and Cm TAMM, Helv. chim. Aeta 4/, 301 (1958). 

10 CH. TAMM, A. GUBLER, G. JUHASZ, R. WEISS-BERG and W. Z~R- 
CHER, Helv. chim. Acts 46, 889 (1963). 

n E. WEIss-BERa and CH. TAMM, Helv. chim. Acts d6, 1166 (1963). 
n y. NOZAKL E. MASUO and D. SATOH, Agric. biol. Chem., Jap. 26, 
399 (1962). 

is K. ZETSCHE, Naturwissenscbaften 47, 232 (1960). 
14 Ca. J. SIH and F. L. WEISENBORN, J. Am. chem. Soe. 82, 2653 

(1960). 
15 W. A. ROBmE, Methods reed. Res. 1, 307 (1948). 
xs A. ~APEK, H. PAVLU and O. HAN6, Folia biol., Praha 4, 337 (1958). 
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Consumption of molecular oxygen of growing cultures of F. lini in 
the presence of various substrates and of cyanide ions 

Substrate Period of Difference 
02-determination of O~-uptake 

of normal 
respiration 

10-aM KCN 1-8 h after addition --25 
10-4M KEN --24 
10-~M KCN --11 
Deoxycorticosterone Before hydroxylation 0 
Digitoxigenin Before hydroxylation 0 
Deoxycorfieosterone During hydroxylation - -  32 
Digitoxigenin During hydroxylation q- 12 
Deoxycorticosterone + During hydroxylation + 9 = to 
digitoxigenin of deoxycorticosterone + 23 b 
Deoxycorticosterone + During hydroxylation 
digitoxigcnin of digitoxigenin + 41 

Beginning of the hydroxylation, b End of the hydroxylation. 
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Fig. 1. Respiration of growing cultures of Fusarium lini in the 
presence of KCN + (Conditions of culture cf.n). The curves are based 
on the mean values of a great number of independent incubation 
experiments. 

20 

Ozln (pl) 

° o o '~ ~ '~ lo m~ 
Hycelium/mt cuilure fluid 

Fig. 2. O=-eonsumption of F. lini and concentration of mycelium 
in the culture fluid after 6-8 days of incubation. 

Th i s  e n h a n c e m e n t  is also o b s e r v e d  w h e n  deoxycor t i -  
cos te rone  or  d ig i t ox igen in  a re  a d d e d  to  t h e  cu l t u r e s  of 
F. lini. I t  t a k e s  p lace  d u r i n g  t h e  pe r iod  of t h e  h y d r o x y l a -  
t i on  t he  r a t e  of w h i c h  is also e n h a n c e d  a t  th i s  m o m e n t .  The  
m a x i m u m  of On-consumpt ion  is e n c o u n t e r e d  if cyanide ,  
deoxyco r t i co s t e rone  a n d  d ig i tox igen in  are  s i m u l t a n e o u s l y  
p resen t .  

I n  t he  course  of t h e s e  i n v e s t i g a t i o n s  i t  b e c a m e  a p p a r e n t  
t h a t  t h e  r e sp i r a t i on  of t h e  m i c r o - o r g a n i s m  d e p e n d s  u p o n  
t h e  q u a n t i t y  of mo lecu la r  oxygen  d isso lved  in t h e  cu l t u r e  
f lu id  a n d  t he  a m o u n t  m y c e l i u m  formed.  A s e m i q u a n t i t a -  
f ive  e s t i m a t i o n  of th i s  r e l a t i o n s h i p  is d e m o n s t r a t e d  b y  t he  
cu rve  of F igu re  2 in  wh ich  t h e  O2-up take  is p l o t t e d  
a g a i n s t  t h e  w e i g h t  of d r i ed  m y c e l i u m  p e r  v o l u m e  c u l t u r e  
f luid.  I t  shows t h a t  t h e  a m o u n t  of O,  c o n s u m e d  decreases  
w i t h  t he  inc reas ing  q u a n t i t y  of m y c e l i u m  p resen t .  

T h e  e x p e r i m e n t s  desc r ibed  d e m o n s t r a t e  t h a t  t he  respi-  
r a t i o n  of F. lini is in f luenced  b y  b o t h  d e o x y c o r t i c o s t e r o n e  
a n d  d ig i tox igen in  d u r i n g  t h e i r  h y d r o x y l a t i o n .  A d d i t i o n  of 
K C N  effects  i n h i b i t i o n  of t h e  O2-consumpt ion  of t h e  
mic ro -o rgan i sm,  t h e  e~ktent b e i n g  d e p e n d e n t  of t h e  con-  
c e n t r a t i o n  of t h e  cyan ide  ions.  However ,  w i t h  1 0 - 3 M  
KCN a n  e n h a n c e m e n t  of r e sp i r a t i on  is o b s e r v e d  wh ich  is 
also m a i n t a i n e d  in t he  p resence  of t h e  s t e ro ida l  subs t r a t e s .  
T h e  re su l t s  a re  in a g r e e m e n t  w i t h  t h e  v iew t h a t  t h e  ex t r a -  
neous  s te ro ids  a d d e d  to  t h e  cu l tu re  i n h i b i t  t h e  r e sp i r a t i on  
of t h e  mic ro -o rgan i sm.  B y  t h e  h y d r o x y l a t i o n  t h e  e x t r a -  
neous  s u b s t a n c e  is c o n v e r t e d  i n t o  a more  w a t e r  so luble  
fo rm a n d  can  t h u s  be  r e m o v e d  more  r a p i d l y  f rom t h e  
closer  e n v i r o n m e n t  of t h e  o rgan i sm.  B y  th i s  process  of 
de tox i f i c a t i on  n o r m a l  r e sp i r a t i on  is a ch i eved  z~. The  en-  
h a n c i n g  effect  of c y a n i d e  can  b e  e x p l a i n e d  b y  t h e i r  
b lock ing  a c t i o n  on  t h e  c y t o c h r o m o x i d a s e  of t he  mi to -  
c h o n d r i a  is, 19. 

Zusammen[assung. Die A t m u n g  von  w a c h s e n d e n  K u l t u -  
ren  yon  Fusarium lini (BOLLEY) wird  d u t c h  Cor t exon  u n d  
Dig i tox igen in  w/ ih rend  ih r e r  H y d r o x y l i e r u n g  e rh6h t .  
0, 001-molares  K a l i u m c y a n i d ,  a l le in  u n d  in G e g e n w a r t  v o n  
Cor t exon  u n d  Dig i tox igen in ,  b e w i r k t  ebenfa l l s  eine E r h 6 -  
h u n g  des  S a u e r s t o f f v e r b r a u c h s ,  I n  k l e ine ren  u n d  gr6sse- 
t e n  K o n z e n t r a t i o n e n  h ingegen  h e m m t  K a l i u m c y a n i d  die 
A t m u n g .  Die  v o m  M i k r o o r g a n i s m u s  a u f g e n o m m e n e  
Saue r s to f fmenge  n i m m t  m i t  dessen  W a c h s t u m  ab.  

E.WEIsS-BERG a n d  CH. TAMM 

Institut liar Organische Chemic tier Universitiit Basel, 
CH-4056 Basel (Switzerland), 6 April 1971. 

17 G. Wtx and K. ALBRECIIT, Nature, Lond. 183, 1279 {1959). 
is R. KATO, E. CmESARA and P. V^SSAS~LLI, Experientia 18, 453 

(1962) in the case the oxidation of drugs by liver microsomal 
enzyme systems. 
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M y o f i b r i l l a r  A T P - S p l i t t i n g  in the Elementary Contractile Cycle o f  a n  I n s e c t  Flight Muscle 

T h e  e l e m e n t a r y  con t r ac t i l e  cycle  in  force g e n e r a t i o n  
is p r o b a b l y  a cyclic a t t a c h m e n t  a n d  d e t a c h m e n t  of a 
c ross-br idge  b e t w e e n  t h i c k  a n d  t h i n  m y o f i l a m e n t s ,  w h i c h  
m a y  b e  assoc ia ted  w i t h  t h e  s p l i t t i n g  of A T P  1. T h e  pos-  
s ib i l i ty  of c ross -br idge  s y n c h r o n i z a t i o n  w as  r e c e n t l y  
cons ide red  b y  SCHi~DLER e t  al, t, w h e n  t h e y  o b t a i n e d  

osc i l la t ions  of t h e  i some t r i c  t en s ion  in  g lyce r ina t ed  f l igh t  
musc les  s u b j e c t e d  to  qu ick  s t r e t ch ,  for osc i l la t ion  fre- 
q u e n c y  r o u g h l y  c o r r e s p o n d e d  to  t h e  molecu la r  t u r n o v e r -  
n u m b e r  of t h e  a c t o m y o s i n  ATPase .  O n  t h e  a s s u m p t i o n  
t h a t  one  such  i somet r i c  osc i l la t ion  pe r iod  does  co r r e spond  
to  t h e  pe r iod  of a c ross-br idge  cycle, i t  m a y  be  poss ib le  


