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N - H y d r o x y l i e r u n g  v o n  2 - A m t n o f l u o r e n  

d u r c h  L e b e r m i k r o s o m e n  

Aromat i sche  Amine  werden  durch Lebermikrosomen  
von  R a t t e n  bei Anwesenhe i t  von  T P N H  und Sauers toff  
am St ickstoff  o x y d i e r t L  Hierbe i  en t s t eh t  nach unseren 
Versuchen primitr  das be t ref fende  H y d r o x y l a m i n d e r i v a t  2. 
CRAMER, MILLER und  MILLER s konn ten  im Ur in  von  
Ra t t en ,  die 1Angere Zeit  m i t  2 -Acety laminof iuoren  ge- 
f i i t te r t  wurden,  N-Hydroxy-2 -ace ty l aminof lno ren  nach-  
weisen. Schon vorhe r  ha t t e  KIESE nach Ani l ingaben im 
Blu t  yon H u n d e n  Ni t rosobenzol  gefunden,  wenn das Blu t  
un te r  Zusatz eines Oxyda t ionsmi t t e l s  ex t rah ie r t  w u r d e 4  

Wi r  haben  untersucht ,  ob 2-Aminofluoren auch durch  
Lebermikrosomen  a m  St ickstoff  hydroxy l i e r t  werden  
kann.  2-Aminof iuoren bi ldet  n~mlich im Organismus 
MethAmoglobin.  I n  Ansi~tzen aus Mikrosomen und T P N H ,  
die verschiedene Amine  oxyd ie r t en  5, konnte  aber  n icht  
sicher lXl-Hydroxy-2-aminofluoren nachgewiesen werden.  
Da  die Oxyda t ionsgeschwindigke i t  z iemlich l inear mi t  der  
Konzen t r a t i on  an T P N H  z u n i m m t  ~, e rh6hten  wir  die 
T P N H - K o n z e n t r a t i o n  auf  2 ~.M/ml Ansa tz  und konnten  
nun  das  N - O x y d a t i o n s p r o d u k t  auff inden und bes t immen.  

Te t rach lo rkoh lens to f fex t rak te  solcher Ans/~tze nach  
Zugabe  von  Fe+++ zeigten dasselbe S p e k t r u m  wie synthe-  
t isch gewonnenes  2-Nitrosofluoren 6. 

Da  nach  Un te r suchungen  yon HULTIN ~ x*C-markiertes 
2-Aminofluoren in Ans/i tzen yon  Lebermikrosomen  und 

T P N H  wesent l ich schneller  an Pro te ine  gebunden  wird ats 
Anilin,  dfirf te die wirkl iche Hydroxyl ie rungsgeschwindig-  
kei t  h6her  sein, zumal  Aminof luoren  in den Ans~itzcn 
nicht  gel6st, sondern als Suspension vorl iegt .  Das hydro-  
xyl ie rende  Sys tem in Mikrosomen ft ihrt  neben  der  N- 
Hydroxy l i e rung  gleichzeit ig H y d r o x y l g r u p p e n  an ver-  
schiedenen Posi t ionen yon 2-Aminofluoren ein. Solche 
Pheno lg ruppen  sind aber  tiingst n ich t  so reakt ionsf / ihig 
wie die Hydroxy t aminve rb indung .  

Summary. E n z y m a t i c  N-hyd roxy l a t i on  of 2-amino- 
f luorene has been achieved wi th  ra t  l iver  microsomes in 
t he  presence of T P N H  and O v 
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T h e  R o l e  o f  C a l c i u m  and Zinc in the  E lec tr i ca l  a n d  
M e c h a n i c a l  R e s p o n s e s  of  F r o g  S a r t o r i u s  M u s c l e  

Much in teres t  has been focussed upon c a l c i u m  as a l ink 
in the  exc i ta t ion-con t rac t ion  process 1-8. I t  is, however ,  
uncer t a in  w h a t  aspects  of  skeleta l  muscle  funct ion  are  
cr i t ica l ly  dependen t  upon the  presence of  calc ium,  i .e . ,  
whe the r  ca lc ium is essential  to  preserve  the  exc i tab i l i ty  of 
t he  m e m b r a n e  or  whe the r  some la te r  s tage  in the  ex- 
c i t a t ion-cont rac t ion  process is affected.  The  present  s t udy  
was a imed a t  e luc ida t ing  the  relat ionships  be tween  
m e m b r a n e  potent ia l ,  ac t ion po ten t ia l  and  mechan ica l  
responses in single fibres and whole muscle in t he  absence 
of calcium. I t  was also found of in teres t  to  employ  the  
same techniques  to  compare  the  effects of  physiological  
concent ra t ions  of zinc wi th  those of calcium. 

Methods. Sartor ius  muscle of R. temporaria was used a t  
a t empera tu re  of 0.5-2°C, The  isometr ic  cont rac t ions  of 
single surface fibres wi th in  the  in tac t  muscle were recorded 
b y  means  of an  R C A  transducer ,  hav ing  a sens i t iv i ty  of 
a p p r o x i m a t e l y  1 rag. The  single fibres were s t imula ted  by  
passing cur ren t  in t racel lu lar ly  t h rough  a microelectrode,  
which  was also used to measure  res t ing potent ia ls .  The  
act ion po ten t ia l  was also recorded in t racel lu lar ly  in 
response to ex te rna l  s t imula t ion  wi th  small  bipolar  plat i -  
n u m  electrodes.  Phospha te  buffered Ringer ' s  solution, 
conta in ing  1.8 m M  Ca was used. All glassware used, a f te r  
o rd inary  washing,  was t rea ted  wi th  5M HC1, immed ia t e ly  
followed by  de-ionised water .  

Results. Ef/ects o/Ca-lack. Afte r  r emova l  of  ca lc ium from 
the  ba th ing  solution,  the  twi t ch  and  te tanus  responses of the  
whole muscle declined gradual ly  and were abolished in 
2-3 h. E D T A  (0.1 raM) was a lways added to the  'Ca-free '  
solut ion bu t  i t  was found t h a t  the  loss of responses fol- 
lowed a s imilar  t ime  course in 0.01 m M  Ca solut ions wi th -  
ou t  E D T A .  Mean rest ing potent ia l s  of surface fibres were 
a p p r o x i m a t e l y  50 m V  (range 25-60 mV) when mechan ica l  
responses had  disappeared.  Membrane  potent ia ls  decl ined 

s teadi ly  by  a p p r o x i m a t e l y  15 mV/h ,  Thus  the  loss of 
mechan ica l  response could be accounted  for by  a pro- 
gressive loss of exci table  fibres due to the  decrease of the  
res t ing m e m b r a n e  potent ia ls .  In  order  to tes t  whe ther  th is  
is the  sole mechanism,  mechanica l  and electr ical  responses 
of single surface fibres were recorded before and a f te r  
r emova l  of  ca lc ium from the  bath .  

Twi tch  responses f rom a large n u m b e r  of  ven t r a l  surface 
fibres followed the  same t ime  course closely and the  
var ia t ion  of peak tensions (5-120 mg) was consis tent  wi th  
the  range of fibre cross sections. A mean  peak  tension of 
34 mg per  fibre was found in Ca-Ringer ' s  solution. Af te r  
1/2 h in Ca-free solution,  some fibres failed to  give propa-  
ga ted  responses. W i t h i n  t he  period 1[~-11/2 h a f te r  r emova l  
of calcium, 10% of the  tes ted  fibres were inexci tab le  and  
the  m e a n  peak  tension of exci table  fibres fell to  30 mg. 
Wi th in  the  period 1x/2-21/~ hours, 55% of the  tes ted fibres 
were inexci table  and the  peak  tension of the  responding 
fibres fell to 14 mg. The  t ime  course of the  twi tches  was 
no t  s ignif icant ly al tered.  W h e n  ca lc ium (1.8 raM) was re- 
in t roduced  to  the  bath,  subs tan t ia l  r ecovery  of twi tches  
occurred.  Af te r  2 h, the  mean  peak  tension had  recovered  
to 24 mg  per  fibre. The  single fibres failed to respond to 
s t imula t ion  when thei r  res t ing potent ia ls  were lower t h a n  
60 mV. This  cr i t ical  level  has  been found in Ca-Ringer ' s  
solut ion when fibres were  depolar ised wi th  potass iumL 
I t  is concluded t h a t  even  before ind iv idual  fibres have  
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