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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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only  res t ing potent ia l s  are registered,  F D P  in the  same 
concen t ra t ion  provokes  a r h y t h m i c a l  e lectrobiological  
a c t i v i t y  of t he  t issue inves t iga ted  (Figure  1 b). The  increase 
in t he  f requency  of the  ac t ion  po ten t ia l s  induced by  F D P  
is preceded by  a shor t  l a t en t  period.  This  effect  of F D P  
lasts for abou t  2-5 min.  I n  the  course of our exper iments ,  
we have  found t h a t  t he  increase in the  n u m b e r  of the  
act ion potent ia ls  per  uni t  of t ime,  caused b y  F D P ,  
depends  on the  ini t ial  e lectrobiological  f requency  '[~' 
(Figure 2). F r o m  the  d iag ram i t  can  be seen t h a t  F D P  
provokes  the  appearance  of the  act ion potent ia ls  in t he  
t issue of the  r ight  auricle which  prev ious ly  showed only  
the  res t ing potent ia l .  The  f requency  of these ac t ion  
po ten t ia l s  are  the  highest  which  we have  encountered  in  
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Fig. 1. a) Influence of FDP in concentration of 2.5 ~g tyrosine on 
the frequency of the action potentials in the right auricle of the 
heart of rat, showing spontaneous activity, b) Appearance of rhyth- 
mical eleetrobiological activity influenced by FDP in the same 
concentration as in a). 
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Fig, 2. The relation oi the frequency of action potential increase 
under the influence of a constant dose (2,5 [zg eq. tyr.) of FDP 
with initial frequency of the action potentials (h)- The abscissa: 
difference (AI) between the initial frequency (h) and the maximal 
frequency caused by FDP. The ordinate: initial frequency (h) i.e. 
the number of the action potentials in 1 sec. 

the  course of our  exper iments .  The  influence of F D P  
diminishes  toge ther  w i th  the  increase of t h e  spontaneous  
f requency  of t he  ac t ion  potent ia ls ,  

Discussion. In  our  expe r imen t s  we have  observed  the  
ac t ion  potent ia l s  charac ter i s t ic  of t he  r igh t  aur icular  
muscle  s and the  resul ts  presented  indica te  t h a t  F D P  
accelerates  the  appearance  of t he  ac t ion  po ten t ia l s  in 
the  t issue which  is e lectrobiological ly  act ive,  and t h a t  
F D P  faci l i ta tes  a spread of t he  ac t iva t ion  w a v e  in the  
r igh t  auricle,  a man i fes t a t ion  of which  is t he  appearance  
of e lectrobiological  a c t i v i t y  in t issue which  had  up t i l l  
t hen  exh ib i ted  only  rest ing potent ia ls .  

The  fact  t h a t  t he  act ion of F D P  depends  on the  ini t ial  
e lectrobiological  f requency  and t h a t  under  i ts  inf luence 
ac t ion  po ten t ia l s  appear  in t h e  t issue which  possessed 
on ly  the  res t ing  po ten t i a l  indica tes  t h a t  t he  essent ial  
ac t ion  of F D P  consists  in  its effect  on  the  proper t ies  of 
the  cell m e m b r a n e  and thus  on the  metabol ic  processes 
and exc i tab i l i ty  of t he  hear t  muscle cells, This  v iew is 
suppor ted  by  the  results  of previous  papers  pa r t i cu la r ly  
those showing t h a t  F D P  influences the  behav iour  of 
e lectrobiological  p h e n o m e n a  in t he  ra t  u te rus  cell ~-7. 

The  p roduc t s  formed dur ing f ibr inogen digest ion by  
p lasmin  are  a lways  present  in the  p la sma  and  the i r  
level  cons t an t ly  rises in pa thologica l  s ta tes  in which  
there  is an  ac t iva t ion  of t h e  p lasmin  proteolysis  n. The  
proper t ies  of F D P  observed  to  da t e  x-6' 6, s and the  resul ts  
p resen ted  here  indica te  t h a t  F D P  is an  agent  which,  
besides its role in the  processes of haemostasis ,  acts  no t  
only  on the  local circulat ion,  bu t  also by  inf luencing the  
electrobiological  p h e n o m e n a  in t he  heart ,  m a y  have,  to  
some extent ,  an  effect on the  general  circulat ion.  

Rdsumd. Nous  avons  consta t6  que  les p rodu i t s  de 
d$grada t ion  de  f ibrinog~ne (FDP)  dfis A l ' ac t ion  de la  
p lasmine  exercen t  une  inf luence sur  les ph6nom~nes 61ec- 
t robiologiques  de l 'o re i l le t te  droi te  isol6e du c0eur du rat .  

~¥[. ~ALOFIEJEW, A. I4~OSTRZEWSKA 
and K. BULUK 

Department o/Pathophysiology, I. Clinic o/ Obstetrics and 
Gynecology and Department o/General and Experimental 
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M e t a b o l i s m  of Different His tone  Fract ions  in Ehr l ich  Asc i tes  Cells  after E n v i r o n m e n t a l  C h a n g e  

M a n y  inves t iga tors  s tud ied  content ,  compos i t ion  and  
me tabo l i sm of his tones  in var ious  types  of cells in an  
effort  to unders tand  the  mechan i sm by  which  his tones  
could specifically block the  D N A  templa te .  Whi le  the  
ana ly t ica l  work  has  shown a r emarkab le  s imi la r i ty  in 
types  o1 his tones isolated f rom different  types  of cells 
or  organisms x, the  re la t ionship  be tween  the  rates  of  
synthesis  of ind iv idua l  h i s tone  f ract ions  and be tween  the  
metabo l i sms  of h is tones  and of D N A  was found di f ferent  
f rom cell t y p e  to  cell type~; To  de te rmine  whe the r  these  
re la t ionships  are  charac ter i s t ic  for d i f ferent  t ypes  of  
cells, or  are an expression of growth  and  metabol ic  con- 
di t ions of t he  ceils a t  t he  t ime  of the  exper iment ,  t he  

synthesis  of ind iv idua l  h i s tone  f ract ions  in Ehr l i ch  
ascites cells cu l t iva ted  in v ivo  and in v i t ro  was measured.  

In  in v i t ro  exper iments  Ehr l i ch  ascites calls were col- 
lected seven days  af ter  i.p. inocula t ion of abou t  4 x l0  s 
cells in to  t3DF1 s t ra in  of mice, washed free of e ry thro-  
cytes wi th  Dulbecco buffer, suspended in Ear le ' s  ba lanced 
sal t  solut ion to 2 × t0 s cells per  ml  and swirled a t  37°C. 
Suspensions of  cells were  labeled a t  var ious  in tervMs 
by  add i t ion  of  1.0 vCi of amino  acid 14C (reconst i tu ted 
pro te in  hydrolysa te ,  Schwarz  Bioresearch Inc.  ; Schwarz  
Mixture)  and  t .0  vCi of thymid ine-methy l -3H,  Schwarz  
Bioresearch Inc., specific ac t iv i ty  7 .0Ci /mmole)  per  
2 x 108 cells 30 rain pr ior  to the  t ime  of harves t .  I n  in v ivo  


