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A D P  ans t a t t  A T P  als Subs t ra t  ve rwende t ;  die Spal tungs-  
ra te  be t rug  dabei  rund  30% der  in Gegenwar t  yon  A T P .  

Die A T P a s e - A k t i v i t g t  der  Mitochondr ien ,  im Saccha- 
rose-Dich tegrad ien ten  aus der  E n d f r a k t i o n  gewonnen,  
be t rug  in 2 Versuchen 10,8 4- 1,2 nmol  P i /mg  Pro te in / ra in ;  
sie war  ohne  NEM,  in Gegenwar t  yon  1 × 10 -4M N E M  
und  bei  N E M - Z u g a b e  nach  A T P - V o r i n k u b a t i o n  n ich t  
s ignif ikant  verschieden.  

Diskussion. Die beschr iebene P r e p a r a t i o n  l iefer t  eine 
Endf rak t ion ,  deren pressorische Aktivit/~t,  nach  BOUCHER 
e rmi t t e l t  und  auf  Eiweiss  bezogen,  rund  12mal gr6sser 
ist  als die pressorische A k t i v i t ~ t  des Ausgangshomoge-  
nats .  D a  die ren inha l t igen  Granu la  als solche in der  
End f r ak t i on  ungleich st~irker angere icher t  s ind als die 
pressorische Akt iv i t l i t ,  is t  anzunehmen ,  dass  w~hrend der  
PrAparat ion Ren inver lus t e  auf t re ten .  

E t w a  35% der  gefundenen  ATPase-Akt iv i t~ i t  waren  
durch  N E M  hemmbar .  Diese N E M - H e m m u n g  konnte  
durch  Vor inkuba t ion  m i t  A T P  aufgehoben  werden.  Sol- 
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Fig. 2. Zeitverlauf der Wirkung.von NEM auf die ATPase-Aktivit~it 
der Pr~iparation und die Schutzwirkung yon ATP. ATP, Gesamt- 
aktivit~it; NEM + ATP, 5 rain Vorinkubation mit NEM; ATP + 
NEM, 5 rain Vorinkubafion mit ATP. Spaltungszeit 20 min. 

che Eigenschaf ten  sind fiir T ranspo r t -ATPasen  charak te -  
r is t isch 10, n. 

F i i r  die Annahme,  dass die NEM-sens i t ive  ATPase-  
Ak t iv i t~ t  eine E igenschaf t  der Ren ing ranu la  und  n ich t  
anderer  13estandteile der  End f r ak t i on  ist, sprechen fol- 
gende Argumente .  1. Die  im vor l iegenden beschriebene,  
v e n n u t l i c h  Reningranula -s t~ndige  T r a n s p o r t - A T P a s e  is t  
im Gegensa tz  zu mikrosomaten  oder  Ze l lmembran-  
st~indigen T r a n s p o r t - A T P a s e n  n ich t  Ouaba in -empf ind-  
Iich 12. 2. Die  mi tochondr ia le  ATPase  ist  n ich t  NEPcI- 
empf ind l ich  13. Dies t r i f f t  nach  Kon t ro l lve r suchen  auch 
fiir Mi tochondr ien  zu, die aus  unseren P r~pa ra t en  fiber 
e ineu Saccharose-Gradien ten  gewonnen  worden  waren.  

Die NEM-insens i t ive  ATPase -Akt iv i t i t t  unserer  End-  
f rakt ion k6nnte  ausser in Mi tochondr ien  auch  in den 
Ren ingranu la  lokalisiert  sein. TatsAchlieh wurden  am 
Nie renschn i t t  h is tochemisch saute  Phospha tasen  in den 
Granula  des jux tag lomerul i i ren  Appara t e s  nachgewie-  
sen ~4. Schliesslich weis t  auch die renale Lysosomen-  
f rak t ion  bei  p H  5 f l -Glycerophosphat-  und ATP-spa l t ende  
Aktivit~tt  auf  ~5. I m  Gegensatz  zu den lysosomalen  Phos-  
pha tasen  st ieg die ATP-spa l t ende  Aktivit~tt  unserer  
PrAparat ion jedoch  bis zum Bereich yon  p H  8 an. 

Summary. I n  a p repara t ion  of ren in-conta in ing  gra- 
nules f rom pig  k idneys  a NF~M-sensitive ouabain-  
insensi t ive  t r anspor t  A T P a s e - a c t i v i t y  is described.  
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T h e  Effect of Insu l in  on the  Glyco lys i s  and G l y c o g e n  Content  of Beat ing  Rat  Heart  Cells  in the 
P r i m a r y  Culture 

The  fact  t h a t  insulin accelera tes  glucose up t ake  in 
skele ta l  and  card iac  muscle  is genera l ly  accep ted  z. W e  
s tud ied  t h e  effect  of  insul in a t  t he  p r i m a r y  cul ture  
p repared  f rom chicken e m b r y o  hea r t  and  newborn  
ra ts  2-4. The  bea t ing  r a t  hea r t  cells were  p repa red  accord-  
ing to  a modi f ica t ion  of t he  m e t h o d  used by  HARARY 
and FARLEY 5. 

Since the  cu l ture  conta ins  several  types  of  cells, t h e  
propor t ion  of which changes wi th  t he  age of culture% 
we confined ourselves to only a shor t  t ime  for t he  3 days  
in culture.  The  cul tures  were incuba ted  wi th  semisyn-  
the t ic  m e d i u m  7 wi thou t  (control group) and  wi th  insul in 
(10 m U  insulin per  ml  medium) 20 h af ter  isolat ion of 
the  cells. Af te r  an  incuba t ion  per iod of 24 h or  4 h the  
glucose uptake ,  t he  l ac ta te  p roduc t ion  and lac ta te  C-14- 
p roduc t ion  f rom C-14-glucose were  de te rmined  s-l°. The  

p a t h w a y  glucose to  l ac ta te  was v e r y  act ive.  The  large 
percen tage  of ghlcose C-14-uptake appeared  as l ac ta t e -  
C- t4  (62.8-t-3.26%, n -~ 26). Insul in  increased the  lac- 
ta te-C-14-product ion  f rom U-C-14-glucose (Table). 

Incorporation of radioactivity from U-C-14 labelled glucose into 
lactate within 4 h 

dpm x 104/~tmol of produced lactate 
Control + Insuliu 

4.85 5.83 
s T 0.212 0.166 
n 8 10 

p<1% 
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Afte r  24 h of i n c u b a t i o n  we d e t e r m i n e d  t h e  t o t a l  cell 
p r o t e i n  w i t h  LOWRY 11 r e a g e n t  a n d  t h e  g lycogen  c o n t e n t  
w i t h  a n t h r o n  r e a g e n t  1~. F o r  t h e  d e t e r m i n a t i o n  of  gly-  
cogen,  t h e  cells were  h e a t e d  w i t h  30% K O H  for  30 m i n  
a n d  p r e c i p i t a t e d  w i t h  e t h a n o l  a n d  N a , S O ,  so lu t ion  as  
cop rec ip i t an t~L  In su l i n  e n h a n c e d  t h e  g lycogen  c o n t e n t  
pe r  100 ~g t o t a l  cell p r o t e i n  (Figure) .  T he  di f ference 
b e t w e e n  con t ro l  a n d  t h e  cu l tu re  t r e a t e d  w i t h  insu l in  is 
s ign i f i can t  (p < 1%).  

S tud ies  ca r r i ed  o u t  on  t h e  b e a t i n g  r a t  h e a r t  cells in 
p r i m a r y  cu l tu re  i nd i ca t ed  t h a t  t h e  cells i so la ted  w i t h  

f r a c t i o n a t e d  t r y p s i n a t i o n  a re  s u i t a b l e  for  t h e  inves t iga -  
t i on  of t h e  e f fec t  of  insu l in  in  t h e  musc le  cells. 

Zusammen/assung. A n  p u l s i e r e n d e n  R a t t e n h e r z z e l l e n  
in  de r  P r i m i i r k u l t u r  w u r d e  die I n s u l i n w i r k n n g  a u f  die 
Glyko lyse  u n d  d e n  G l y k o g e n g e h a l t  u n t e r s u c h t .  

B R I G I T T E  Z I E G L E R  a n d  H,  G. L I P P M A N N  

Gerhardt-Katsch-Zentralinstitut /i~r Diabetes, Forschung 
und Behandlung, 2207 Karlsburg/b. Grei/swald (DDR), 
18 August 1970. 
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Glycogen content of beating rat  heart cells 3 days in culture. Open 
bars, control; dotted bars, insulin 10 mU/ml medium. ~:t: s~. 
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T h e  I n f l u e n c e  o f  F i b r i n o g e n  D e g r a d a t i o n  P r o d u c t s  on  the  E lec trob io log ica l  Act iv i ty  of the  Rat  H e a r t  

F r o m  ear l i e r  p u b l i c a t i o n s  we k n o w  t h a t  t he  p h a r m a -  
cological  p rope r t i e s  of f i b r inogen  d e g r a d a t i o n  p r o d u c t s  
(FDP) ,  t h a t  is, t h e  p o t e n t i a t i o n  of t h e  s m o o t h  musc le  
c o n t r a c t i o n  caused  b y  t h e  a m i n e s  or  po lypep t ides ,  r e su l t  
f r o m  t h e  F D P  a c t i o n  u p o n  t h e  cell m e m b r a n e  1-4. I t  was  
f o u n d  in  e x p e r i m e n t s  on  t h e  i so la t ed  r a t  u t e r u s  t h a t  
F D P  in  smal l  doses  causes  a n  inc rease  in  t h e  a m p l i t u d e  
a n d  t h e  f r e q u e n c y  of t h e  a c t i o n  po ten t i a l s ,  a n d  in h i g h e r  
doses  lowers  t h e  r e s t i ng  po t en t i a l s ,  a n d  a t  t h e  s ame  t i m e  
t h e  a m p l i t u d e  a n d  t h e  f r e q u e n c y  of t h e  a c t i o n  p o t e n t i a l s  
dec rease  u n t i l  t h e y  f ina l ly  d i s a p p e a r  a l t o g e t h e r S - L  I n  
t h i s  p a p e r  we will  p r e s e n t  t h e  in f luence  of F D P  o n  t h e  
e lec t rob io log ica l  p h e n o m e n a  of t h e  r a t  h e a r t .  

Methods. I n  ou r  e x p e r i m e n t s  in  v i t r o  t h e  r i g h t  aur ic le  
of t h e  i so la ted  h e a r t  of a W i s t a r  r a t  was  used.  2 m e t h o d s  
of p r e p a r a t i o n  of t h e  spec imens  for  t h e  e lec t robio logica l  
i n v e s t i g a t i o n  were  employed .  

1. T h e  r i g h t  aur ic le  was  p l aced  in  o x y g e n a t e d  T y r o d e ' s  
so lu t i on  a t  37°C i m m e d i a t e l y  a f t e r  d e c a p i t a t i o n  of t h e  
a n i m a l  a n d  excis ion  of t h e  h e a r t  a n d  10-15 m i n  a f t e r  
we b e g a n  t h e  e lec t rob io log ica l  m e a s u r e m e n t s .  I n  t h e s e  
spec imens ,  each  t i m e  t h e  mic roe l ec t rode  w as  i n t r o d u c e d  
i n t o  t h e  h e a r t  cell i t  was  poss ib le  to  r eg i s t e r  t h e  r e s t i n g  
p o t e n t i a l  a n d  t h e  a c t i o n  po t en t i a l s ,  t h e  a m p l i t u d e  a n d  
f r e q u e n c y  of  w h i c h  were  regu la r .  

2. T h e  aur ic le  was  i n c u b a t e d  for  a b o u t  2 h in  o x y g e n a t e d  
T y r o d e ' s  so lu t ion  a t  20°C. I n  such  a p r e p a r a t i o n ,  a n  
i n t r o d u c t i o n  of t h e  microe lec t rode ,  on ly  r e s t i ng  p o t e n -  
t i a l s  were reg i s te red  in t h e  m a j o r i t y  of t h e  cases. 

T h e  e lec t rob io log ica l  i n v e s t i g a t i o n s  were  ca r r i ed  o u t  
in  a 25 m l  w a t e r  b a t h  a t  37°C. Glass  (Pyrex)  micro-  
e lec t rodes  of a b o u t  0.5 ~tm in  d i a m e t e r  were  used.  These  
were  fi l led w i t h  3 M  KC1 so lu t ion .  A silver,  zero electrode,  
was  p l aced  nea r  t h e  t i ssue  i nves t i ga t ed .  The  reg is te r ing  
microe lec t rode ,  w h i c h  was  c o n n e c t e d  b y  a s i lver  wire  to  
a n  e l ec t rome t r i c  l a m p  v i a  a D.C. ampl i f ie r ,  fed t h e  
e lec t r ica l  p o t e n t i a l s  i n t o  t h e  osci l loscope (OK7-2S).  

P a r t i a l l y  pu r i f i ed  p r o d u c t s  of t h e  p ro teo ly t i c  d e g r a d a -  
t i o n  of f i b r inogen  (Kekwick)  d iges ted  b y  p l a s m i n  were  
used  in  t h e  expe r imen t s2 ,% The  c o n c e n t r a t i o n  of F D P  
was  expressed  in  [~g of  t y ro s iue  ca lcu la ted  pe r  1 m l  of  
T y r o d e ' s  so lu t ion  in t h e  w a t e r  b a t h .  

Results. F i b r i n o g e n  d e g r a d a t i o n  p r o d u c t s  in  a concen-  
t r a t i o n  of 2.5 Ezg t y ro s ine  a c t i n g  on  t he  musc le  of t h e  
r i g h t  auricle ,  w h i c h  shows regu la r  s p o n t a n e o u s  e lec t ro-  
b io logica l  a c t i v i t y ,  cause  a t r a n s i e n t  increase  in  t h e  
f r e q u e n c y  of t he  ac t ion  p o t e n t i a l s  (Figure  l a ) .  W h e n  
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