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Fig. 4. 'Thin' longitudinal section through a fibre which had develop- 
ed tension in a rigor solution, was relaxed by Mg-pyrophosphate, 
transferred back into the rigor solution and fixed there. The center 
of the micrograph shows a single layer of actin filaments with lateral 
projections consisting of the actin ends of cross bridges. If the micro- 
graph is sighted at a glancing angle perpendicular to the filaments, 
the projections form lines with regular distances. (Z = Z-line). 

Fig. 5. 'Thin' longitudinal section through a fibre fixed after relaxa- 
tion by Mg-pyrophosphate, showing a single layer of actin filaments. 
The lateral projections of the filaments are attached in irregular 
distances (Z = Z-line). 

Unt i l  now the  resul ts  have  been discussed as if all cross 
br idges behaved  in the  same m a n n e r  dur ing  P P  re laxat ion.  
However ,  i t  is no t  ye t  clear if th is  s impl i f ica t ion is 
pe rmi t t ed .  Regard ing  single ac t in -myos in  layers of P P -  
re laxed fibres, mos t  of t he  mic rographs  indeed show 
similar  o r ien ta t ion  of the  myos in  heads  to  t h a t  of f ibres 
re laxed wi th  A T P  ~, s On some micrographs ,  however ,  the  
cross br idges  appear  to  prefer  an angled posi t ion.  F u r t h e r  
exper iments ,  t oge the r  wi th  X - r a y  d i f f rac t ion  controls  {in 
con junc t ion  wi th  Mrs. PHYLLIS ARMITAGE and  Dr. R. T. 
TREGEAR, Oxford) will be necessary  to exclude the  pos- 
s ibi l i ty  t h a t  a r t i fac tua l  cross br idge  m o v e m e n t s  are hap-  
pen ing  dur ing  the  f ixa t ion  procedures .  But ,  in any  case, 
the  p resen t  expe r imen t s  suggest  t h a t  P P  is capable  of in- 
ducing a reversible  change of cross br idge conf igura t ion  10 

Zusammen/assung. Elek t ronenmikroskop i sche  Aufnah-  
men  von e infachen F i l a m e n t - L a g e n  M g - P y r o p h o s p h a t -  
e rschlaf f te r  Fasern  der  dorso longi tud ina len  F lugmusku-  
la tur  yon  Lethocerus spec. gleichen we i tgehend  dem Bild 
ATP-ersch la f f t e r  Muskeln. Opt i sche  Trans fo rmat ionen  

scheinen dagegen die Charakter i s t ika  yon  ATP-erschlaff -  
t en  Fase rn  und solchen, die sich im Rigor  morr is  bef inden,  
zu k o mb i n i e r en . 'D i e  ~be r f i i h rung  der  Fase rn  aus einer  
M g - P y r o p h o s p h a t -  in eine Rigor -L6sung  stell te das 
Rigor -Muste r  wieder  her. 
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3 ' -5 ' -  c A M P  a n d  L y s o s o m e  M e m b r a n e  L a b i l i z a t i o n  

In  our  p re l iminary  expe r imen t s  1 i t  was sugges ted  t h a t  
3 ' - 5 ' - cAMP produces  an endogenous  ac t iva t ion  of phos-  
phol ipase  A enzyme in t issue homogena te .  The a im of the  
following expe r imen t s  would be to  inves t iga te  the  effect  
oi exogenous  3 ' - 5 ' - cAMP on the  u l t r a s t r uc tu r e  of lyso- 
some m e m b r a n e  prepared  f rom ra t  liver t issue, s tudy ing  
the  release of lysosomal  enzymes :  acid phospha t a se s  and 
fl-glucuronidases f rom lysosomes.  

The labi l izat ion of the  lysosome membrane  and  an 
increased level of lysosomal enzymes  m ex t ra lysosomal  
space indi rec te ly  indicates  a subs tan t ia l  t r an s fo rma t i o n  
of lysosomal  m e m b r a n e  s t r u c t u r e  p resumably  the  pre-  
dominance  of micellar conf igura t ion  2. 

Material and methods. Male ra t s  of the  Wis t a r  s t r a in  
were used;  7 g of the  chil led l iver  were  weighed ou t  and  
lysosomes were p repa red  according to  WEISSMANN a 

The following procedure  was a modif ica t ion  of [{ARES- 
SON'S techniques  4. The l y sosome- r i ch  sed imen t  ob ta ined  

af ter  washing  wi th  sucrose was resuspended  in 10.0 ml  
of ice-cold sal t  p h o s p h a t e  buffer  solut ion (pH 7 .4  5 
con ta in ing  0 .25M sucrose and  5 g h u m a n  se rum a lbumin  
( resuspended sediment~. In  order  to de te rmine  the  to ta l  
ac t iv i ty  of lysosomal  enzymes  per  ml  of suspenmon, 0.7 ml  
of the  suspens ion  was mixed  wi th  2.3 ml  of the  above  
m e n t i o n e d  sucrose - H SA buffer  wi th  added  Tr i ton  X-100 
(final concen t ra t ion  0.15%). 

I S. IMRE, Abstr. Congress of Hung. Phys. Soc. (Ed. J. Salanki; Bu- 
dapest 1971). 

2 j .  A. LucY, Br. med. Bull. 2d, 127 (1968). 
s G. WE~SSMANN and L. THOMAS, J. exp. Med. 116, 433 (1962). 
4 H.-O. KARLSSON, Experientia 25, 1290 (1969). 

B. MOSlNGER and M. VAUGHAN, Bioehem. biophys. Acta 144, 569 
(1967). 
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Table I. Activity of acid phosphatases 

Specialia EXPERIENTIA 28/5 

No. of 
experiments 

Total activity Free activity 

Control cAMP (10-aM) Theophyllin (10-4M) cAMP+TheophyUin 

(phosphatase/ml of resuspended sediment [xmol P/ml/10 min) 

12 181.3 :[: 6.3 29,4 q- 3.1 28.4 -4- 4.3 33.6 q- 3.1 62.8 :[: 5.9 �9 

Table II. Activity of ~-glucuronidases 

No. of Total activity Free activity 
experiments 

Control cAMP (10-SM) Theophyllin (10-aM) cAMP+Theophyllin 

(fl-glucuronidase/ml of resuspended sediment umol phenolphtalein/ml/10 rain) 

11 33.0 • 2.5 18.1 -4- 2.0 18.0 -4- 2.3 18.5 ~- 1.7 22.6 :t= 0.5 ~ 

p < 0.01, 

The  second sample  m a d e  up  for t he  d e t e r m i n a t i o n  of 
con t ro l  free a c t i v i t y  of lysosomal  enzym es  was composed  
of 2.0 ml  of t he  suspens ion  a n d  1.0 ml  of t he  buffer .  The  
t h i r d  sample  was m a d e  up  for  t he  d e t e r m i n a t i o n  of t h e  
changed  i ree  a c t i v i t y  of lysosomal  enzym es  in consequence  
of in  v i t ro  a d m i n i s t e r e d  agen t s  a n d  was composed  as t he  
second sample .  The  agen t s  were resolved  in 1.0 m l  of 
buf fe r  solut ion.  

All  samples  were i n c u b a t e d  a t  37~ for 45 min .  Af te r  
i n c u b a t i o n  t h e y  were cooled in ice-cold w a t e r  a n d  t h e n  
cen t r i fuged  a t  4~ for 20 m i n  a t  15.000 g. 0.1 ml  of t he  
s u p e r n a t a n t s  was  t h e n  i n c u b a t e d  for 10 ra in  a t  37~ in 
1.9 ml  of a ce t a t e  buf fe r  (0 .05M, p H  5.4) w i t h  fl-glycero- 
p h o s p h a t e  a n d  p h e n o l p h t a l e i n  g lucuron ide  as s u b s t r a t e s  
to  d e t e r m i n e  t h e  acid p h o s p h a t a s e *  and  f l -glucuronidase 
a c t i v i t y  ~. 

Results and discussion. T h e  3 ' - 5 '  c A M P  (10-aM) a n d  
t h e o p h y l l i n  (10 4M) increased  t he  p e r m e a b i l i t y  of lyso- 
some m e m b r a n e  p r e p a r e d  f rom r a t  l iver  t i ssue  w i t h  
respec t  to  acid p h o s p h a t a s e  (Table  I) and  to  a c e r t a i n  
e x t e n t  f l -g lucuronidase  (Table  I I )  enzymes  and  t h i s  
change  in p e r m e a b i l i t y  i nd i r ec t ly  suggests  t h a t  t he  mice l la r  
o rgan isa t ion ,  as a more  lab i le  s t r u c t u r a l  a r r a n g e m e n t ,  
prevai ls .  The  3 ' - 5 ' - c A M P  a n d  theophy l l in ,  alone, could  
no t  p roduce  t h i s  effect, t h e i r  r e m a r k a b l e  c o m m o n  effect,  
we t h i n k  depends  on  t h e  i n h i b i t i o n  of c A M P  p h o p h o -  
d ies te rase  e n z y m e  b y  theophy l l i n .  

The re  are, however ,  two  ques t ions  to  be  d iscussed  
conce rn ing  t he  resu l t s  of e x p e r i m e n t s :  A t  t he  a d m i n i s t r a -  
t ion  of c A M P  + t h e o p h y l l i n  is i t  a d i s rup t ion  or increased  
p e r m e a b i l i t y  of lysosome m e m b r a n e  t h a t  t ook  place  ? 
b) W h y  does t he  p e r c e n t - v a l u e  of t he  increased  free 
a c t i v i t y  of acid p h o s p h a t a s e  a n d  f l -glucuronidase enzymes  
differ  u n d e r  t he  same  effect  ? (40%, re spec t ive ly  on ly  30% 
increase) .  

a) As to t he  f i r s t  ques t ion  t he  change  of p e r m e a b i l i t y  
seems more  p r o b a b l e  : Th i s  is s u p p o r t e d  b y  the  presence  of 
i n t a c t  lysosomes in lysosome f r ac t i on  a t  e lec t ronmicro-  
scopical  con t ro l  and  b y  t h e  ins ign i f i can t  increase  of super-  
n a t a n t  p ro t e in  c o n c e n t r a t i o n  ( the increase  is less t h a n  
10%).  b) The  dif ference in t h e  release of t he  two enzymes  
also r a t h e r  suggests  specific change  of m e m b r a n e  per-  
m e a b i l i t y  t h a n  lysosome m e m b r a n e  d i s rup t ion .  

I t  was  obse rved  t h a t  exogenous  lysolec i th in7 a n d  Na-  
desoxycho la t e  ( this  l a t t e r  is a k n o w n  a c t i v a t o r  of phos-  
pho l ipase  A enzyme)  s increase  t he  p r o p o r t i o n  of t he  
mice l la r  s t a t e  w i t h i n  m e m b r a n e s  a n d  therefore  increase  
t h e  p e r m e a b i l i t y  a n d  fac i l i t a te  t he  fus ion  be tween  ad ja -  
c en t  m e m b r a n e s .  However ,  these  ma te r i a l s  are exogenous  
agen t s  and  serve on ly  as a mode l  to  i nves t i ga t e  a phys io l -  
ogical  m e c h a n i s m .  The  a b o v e  resul t s  ind i rec te ly  sugges t  
t he  poss ib i l i ty  t h a t  t he  c A M P  would be  an  endogenous ,  
phys io log ica l  mate r ia l ,  w h i c h  m a y  s t a r t  a n  u l t r a s t r u c t u r a l  
r e a r r a n g e m e n t  of t he  lysosomal  m e m b r a n e .  

Zusammen/assung. Es  wi rd  gezeigt,  dass  3 ' - 5 ' - c A M P  
(10-aM) u n d  T h e o p h y l l i n  (10-4M) die Pe rmeab i l i tA t  der- 
j en igen  L y s o s m e n - M e m b r a n e n  steigern,  die aus  R a t t e n -  
leberzel len  in bezug  auf  saure  P h o s p h a t a s e  and  in bezug  
auf  f l -G lucu ron idase -Enzyme  p r / ipa r i e r t  wurden.  
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Lack of Major C y t o p l a s m i c  Prote in  Contaminat ion  of Rat Liver Nuclear  Chromat in  

I t  was  sugges ted  b y  JOHNS and  FORRESTER 1 t h a t  non-  lubi l ized f rom b o t h  r a t  l iver  a n d  r a t  k i d n e y  c h r o m a t i n  b y  
specific c o n t a m i n a t i n g  pro te ins ,  poss ib ly  of cy top l a smic  t r e a t m e n t  w i t h  0 . 3 M  NaC12, 8. I n  o rder  to  d e t e r m i n e  if 
origin,  could be  r e m o v e d  f rom calf t h y m u s  c h r o m a t i n  b y  these  p ro t e in s  r ep re sen t  cy top l a smic  c o n t a m i n a t i o n  of 
wash ing  in 0 . 3 - 0 . 3 5 M  NaC1. I n  r ecen t  s tudies ,  we h a v e  nuc lea r  c h r o m a t i n ,  t h e  fol lowing e x p e r i m e n t  was  per-  
obse rved  t h a t  m a n y  d i f fe ren t  n o n h i s t o n e  p ro t e ins  are  so- formed.  


