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3*p exchange in fibre bundles during isometric contraction (A) and 
during application of rectangular quick stretches (B) 

Experiment A B B/A 
No. Isometric Stretch 

contraction 

1 0 .94  1.53 1.63 
0.80 1.47 1,84 

2 1.08 1.94 1.79 
0.63 - - 

3 0 .36 0 .64  1.78 
- 0.38 - 

4 0.31 0.52 1.71 
0.32 0 .72  2.25 

5 0.37 1.35 3.65 
0.32 1.70 5.32 

ATP-~zP in °1o o of inorganic a*p. For additional data see text. 

Zusammen]assung. Wiederho l t e  D c h n u n g  yon  glyce- 
r in ie r ten  Fase rn  aus In sek t en f lugmuske ln  e rh6h t  die 
R a t e  des 32P-Austausches zwischen 1~ a n d  ATP.  Of fenbar  
b i lde t  sich eine energiereiche Zwischenve rb indung  im 
kon t r ak t i l en  P r o t e i n  (ADP-Myosin) .  
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Cocarc inogenic  Croton Oil Factor  A~ St imula tes  

Croton  oil fac tor  A 1 (12-O-Tetradecanoyl-phorbol-13-  
ace t a t e  = TPA)1,  2 was  found  to  inf luence p ro t e in  and  
nucleic acid me tabo l i sm  in vivo 3,4 and  in v i t ro  5. Ef fec t s  
on lysosomes  and  on m i t o c h o n d r i a  in cell cu l tures  h a v e  
been  r e p o r t e d  6,7 and  recen t ly  local izat ion of T P A  in 
p l a s m a  m e m b r a n e s  by  a u t o r a d i o g r a p h y  was  c la imed  s. 
These  effects  on  cell organel les  sugges t  t h a t  m e m b r a n e s  
m a y  be invo lved  in  the  b iochemica l  m e c h a n i s m s  a t  ac t ion  
of TPA.  Also ce r t a in  phys ico-chemica l  p rope r t i e s  of th i s  
c o m p o u n d  ind ica te  t h a t  d i rec t  in te rac t ions  w i t h  cell 
m e m b r a n e s  m i g h t  be possible.  Therefore  we .s tudied t h e  
incorpora t ion  of  rad ioac t ive  chol ine  in to  leci thin,  k n o w n  
to  be incorpora ted  in to  m e m b r a n e s .  

HeLa-  and  L-cells were  d i s t r i bu t ed  in 1 ml  por t ions  
in to  rol ler  tubes  and  roiled ove rn igh t  (12 rph)  (400,000 
cel ls /ml;  H e L a - m e d i u m :  80% Gey ' s  solut ion + 10% lactal-  
b u m i n e  ( 2 , 5 % ) +  10% ca l f - se rum;  L-cell  m e d i u m :  90% 
T C M - 1 9 9 +  10% calf  serum).  The  cu l ture  m e d i u m  was  
replaced by  TCM- 199 con ta in ing  0.5 % d imethy l - su l fox ide  
(DMSO) and  T P A  in the  final  concen t r a t i ons  indica ted .  
Af te r  5 h of incubat ion ,  ~H-labeled chol ine (specific 
ac t iv i ty  250 m C / m M ;  A m e r s h a m / E n g l a n d )  was  added  
(2 vtC/tube) and  incuba t ion  con t inued  for 1 add i t iona l  h. 
The incorpora t ion  was  s t opped  by  r emov ing  the  m e d i u m  
and  cooling the  rol ler  t ubes  in an  ice ba th .  A cell lysa te  
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was p r e p a r e d  by  add ing  1 ml  0.2% sodium dodecy lsu l fa te  
solut ion per  tube ,  shak ing  on a mechan ica l  v i b r a t o r  and  
incuba t ion  for  20 min  a t  37 °C. 0.1 mt  a l iquots  were placed 
on f i l ter  pape r  disks.  To process  such  disks  a modif ied  
IVIANs-NovELLI-procedure 9 was  used:  3 ex t r ac t ions  w i t h  
cold 5% TCA r e m o v e d  non- inco rpo ra t ed  acid soluble 
choline,  res idual  TCA was r e m o v e d  by  press ing  t h e  d isks  
on f i l ter  paper .  In  la te r  expe r imen t s ,  res iduai  TCA was 
r e m o v e d  by  an  add i t iona l  ex t r ac t i on  wi th  5% cold 
acet ic  ac id  fol lowed by  d ry ing  a t  60 °C. 

As a con t ro l  the  same cell tysa tes  were  processed  by  
ex t r ac t i on  w i t h  c h l o r o f o r m / m e t h a n o l  (3/1) z° to  o b t a i n  
the  l ipid mater ia l .  F r o m  t h e  la t ter ,  non - inco rpo ra t ed  
chol ine  was  e x t r a c t e d  w i t h  1 N H=SO 4. The  rad ioac t iv i t i es  
r ema in ing  in t he  organic phases  are prac t ica l ly  ident ica l  
w i t h  f i l ter  pape r  values  o b t a i n e d  f rom cor responding  
lysa tes  as descr ibed  above.  More t h a n  95 % of t he  radioact i -  
v i t y  was ex t r ac t ab l e  f rom tile pape r  disks w i th  chloroform] 
me thano l .  This  compar i son  ind ica tes  t h a t  TCA-insoluble  

[cpm] 4 
~,10 z 

t 

2 ° 

0 ' 
DHSO 10 -1° 10 -8 10 -6 10-~ k/ 

TPA 
Fig. 1. Croton oil factor TPA dependent incorporation of 3H-choline 
into TCA-insoluble material of HeLa-cells. For each concentration 
of TPA 3 tubes have been incubated for 6 h, worked up and meas- 
ured (O). The average value from 3 tubes is indicated (a). 
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c h o l i n e - c o n t a i n i n g  m e m b r a n e  c o n s t i t u e n t s  show a be- 
h a v i o u r  s imi la r  to  c h l o r o f o r m  e x t r a c t a b l e  ma te r i a l .  
L e c i t h i n  was  t h e  on ly  r a d i o a c t i v e  c o m p o u n d  f o u n d  in  
t h i n - l a y e r  c h r o m a t o g r a p h y  ( c h l o r o f o r m / m e t h a n o l / w a t e r  
65 : 25 : 4) of t h e  o rgan ic  phases .  

F i g u r e  1 shows t h e  i n c o r p o r a t i o n  of 3H-chol ine  in to  
TCA-insoIuble  m a t e r i a l  of HeLa-ce l l s  as  a f unc t i on  of t h e  
f ina l  c o n c e n t r a t i o n s  of  c ro ton  oil f ac to r  T P A  ind i ca t ed  
on  t h e  absz i ssa :  A d r a m a t i c  increase  was  obse rved  be-  
g inn ing  a t  as low as 10-9M, r each ing  a 300% m a x i m u m  
a t  10 -s a n d  f ina l ly  dec reas ing  to  zero a t  t h e  ' tox ic  con-  
c e n t r a t i o n '  of 10-4M.  A l r e a d y  1 h a f t e r  t h e  a d d i t i o n  of 
T P A  to  t h e  cell  cu l tu re ,  increased  i n c o r p o r a t i o n  of 
chol ine  was  obse rved .  A m u c h  less conspic ious  s t i m u l a t i o n  
of l ip id  s y n t h e s i s  was  obse rved  in L-cells, w i t h  a m a x i -  
m u m  a t  1 0 - 7 M  T P A  (Figure  2). A c o n c e n t r a t i o n  of 
1 0 - s 3 " / T P A  cor re sponds  to  t h e  e x t r e m e l y  sma l l  a m o u n t  
of o n l y  0.6 × 10 -2 ~tg p e r  ml.  A s t i m u l a t i o n  of l ip id  syn-  

x10 ~$ 
Ecpm~ 

4 

0MS0 10 -~° I0 -s 10 -6 10"4M 
I rA 

Fig. 2. Croton oil factor TPA dependent incorporation of ~H-choline 
into TCA-insoluble material of L-cells incubated for 6 h. For further 
explanation see legend of Figure 1. 

thes i s  b y  Tween  80 ha s  been  r e p o r t e d  ear l ier  n ,  h o w e v e r  
T w e e n  was  g iven  to  E h r l i c h  asc i tes  ceils a t  c o m p a r a t i v e l y  
h i g h  dose  levels  (3 x 10-~2~I). 

T h e  d a t a  p r e s e n t e d  sugges t  t h a t  T P A  s t i m u l a t e s  m e m -  
b r a n e  m e t a b o l i s m ,  p e r h a p s  b y  d i r ec t  i n t e r a c t i o n  w i t h  
m e m b r a n e  c o n s t i t u e n t s .  I t  would  be  p r e m a t u r e  to  d r a w  
a n y  conc lus ion  as to  t h e  r e l a t i onsh ip  of th i s  m e m b r a n e  
effect  w i t h  t h e  cocarc inogenic  p o t e n c y  of th i s  c o m p o u n d .  
However ,  i t  a p p e a r s  r e a s o n a b l e  to  a s s u m e  t h a t  m e m b r a n e  
changes  lead to  a c h a n g e d  t i ssue  r egu la t ion  ~2, w h i c h  in 
t u r n  would  e x p l a i n  t h e  hyperp las iogen ic  effect  of t h e  
c ro ton  oil f ac to r  T P A .  Thus ,  the  s t i m u l a t i o n  of chol ine  
i n c o r p o r a t i o n  obse rved  deserves  more  de ta i l ed  s tud ie s  
on  d i f f e ren t  cell t y p e s  us ing  o t h e r  cocarc inogen ic  a n d  
non-coca rc inogen ic  d e r i v a t i v e s  of t he  p h o r b o l  series. 

Zusammen/assung. Der  t u m o r - p r o m o v i e r e n d e  Cro ton-  
61faktor 1 2 - 0 - T e t r a d e c a n o y l - p h o r b o l - 1 3 - a c e t a t  (TPA,  
frf iher A1) s t i m u l i e r t  d e n  E i n b a u  r a d i o a k t i v e n  Chol ins  
in HeLa-Ze l l en  bis  zu 300% bei  1 0 - 8 M  E n d k o n z e n t r a t i o n  
(0,006 t~g/ml). Der  E i n b a u  wurde  m i t  e iner  n e u e n  V a r i a n t e  
der  P a p i e r f i l t e r m e t h o d e  (MANs-NoVELLI 9) gemessen .  
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Effect  of  S u c c i n a t e  A d m i n i s t e r e d  in C o m b i n a t i o n  w i t h  P r o g e s t e r o n e  C h l o r p r o m a z i n e  and Chlo -  
r a m p h e n i c o l  o n  the  Stabi l i ty  of  Liver  L y s o s o m e s  of  R a t s  Fed on  Di f ferent  D i e t s  

R e c e n t l y  i t  was  found  t h a t  succ ina te  (ST) p r o t e c t s  
r a t  l i ve r  lysosomes  f rom t h e  i n ju r ious  ef fec t  of chlor-  
p r o m a z i n e  (CPZ)I .  T h e  resu l t s  p r e s e n t e d  in t h i s  p a p e r  
i nd i ca t e  t h a t  CPZ  a d m i n i s t e r e d  to  r a t s  fed on  d ie t s  w i t h  
a g r ea t  a m o u n t  of y e a s t  (20%) s l igh t ly  labi l izes  lysosomes  
whi le  ST s t r e n g t h e n e d  t h i s  effect.  T he  d a t a  o b t a i n e d  
sugges t  t h a t  t h e  i n t a k e  of a g r ea t  a m o u n t  of g l u t a t h i o n e  
( G - S H +  GSSG)  f rom t h e  y e a s t  is t h e  m o s t  p r o b a b l e  
cause  for  t h e  i nve r s ion  of t h e  a c t i o n  of ST on  lysosomes.  
T h e  in  v i v o  ef fec t  of ST in  c o m b i n a t i o n  w i t h  one  of  
a g e n t s  i n h i b i t i n g  m a i n l y  t h e  o x i d a t i o n  of  N A D H  2 (CPZ, 
p roges t e rone  ~ a n d  c h l o r a m p h e n i c o l  3) o n  l iver  lysosomes  
of r a t s  fed o n  d i f f e r e n t  d ie t s  was  s tud ied .  

Male a n d  female  W i s t a r  r a t s  of 120-150 g b o d y  we igh t  
were used, d iv ided  in to  7 g roups  a n d  fed on  d ie t s  g iven  
in T a b l e  I in  t he  course  of 5-6  days  pr io r  to  t he  exper i -  
men t s .  A f t e r  12 h of s t a r v a t i o n ,  t he  r a t s  were t r e a t e d  
as shown  in T a b l e  I I ,  a n d  k e p t  a t  t e m p e r a t u r e  of 18-20 °C. 
5 h a f t e r  t h e  f i rs t  t r e a t m e n t  t h e y  were k i l led  b y  decap i t a -  
t ion .  L ive r s  were  r a p i d l y  r e m o v e d  a n d  cooled in a n  ice- 
cold i so ton ic  sucrose  so lu t ion .  P r e p a r a t i o n  of h o m o -  
gena te s  a n d  t h e i r  c en t r i fuga l  f r a c t i o n a t i o n  were done  as  
desc r ibed  ear l ie r  1. T h e  r a t e  of re lease  of ac id  p h o s p h a t a s e  
f rom t h e  g r a n u l a r  f r ac t ions  was used as  c r i t e r ion  for  t h e  

lysosome m e m b r a t e  s t a b i l i t y  ( expe r imen ta l  cond i t ions  
are  g iven  in t h e  t e x t  to r  t he  Figure) .  

The  resu l t s  f rom the  e x p e r i m e n t s  on  r a t s  inc luded  in 
g roup  I a n d  I I  (Tab le  I) a n d  t r e a t ed  w i th  CPZ a n d  
CPZ  + ST are  g iven  in t he  F igure  A. CPZ a d m i n i s t e r e d  
to  r a t s  f rom g roup  I a t  a r a t e  of 1 mg/100 g b o d y  
weight ,  i nduced  a s ign i f i can t  lab i l iza t ion  of lysosomes.  
T h e  a d m i n i s t r a t i o n  of CPZ in t he  same  doses to  r a t s  
f rom g r o u p  I I ,  d id  n o t  cause  a n y  wel l -expressed lab i l iza-  
t i on  of t he se  par t ic les .  I n  t h i s  case ST s t r e n g t h e n e d  t h e  
lysosome lab i l iz ing  ac t ion  of CPZ. I t  is i n t e r e s t i n g  t h a t  
ST app l i ed  to  r a t s  f rom g roup  I I ,  in  c o m b i n a t i o n  w i t h  
o t h e r  agen t s  i n h i b i t i n g  m a i n l y  t he  o x i d a t i o n  of N A D H ,  
also led to a l ab i l i za t ion  of  lysosomes (Figure  B). 

The  fac t  t h a t  CPZ app l ied  to r a t s  fed on  d ie t  r i ch  in  
yeas t  caused  m u c h  s l igh te r  d a m a g e  to  lysosomes  t h a n  in 
t he  case of r a t s  fed on  o r d i n a r y  d ie t  was  n o t  supr iz ing .  
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