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Wie  s c h o n  e r w / i h n t  2,~, s te l l t  die S k e l e t m u s k u l a t u r  de r  
A m p h i b i e n  ein be sonde r s  gu tes  U n t e r s u c h u n g s o b j e k t  dar .  
Der  h i s t o c h e m i s c h e  Naehweis  yon  Glykogen  d u r c h  die 
P A S - R e a k t i o n  ge lang  a n  R i n g b i n d e n  der  R u m p f m u s k u -  
l a t u r  v o n  Amblys toma  mex i canum Cope. Als be sonde r s  
gee igne t  e r sche inen  /i l tere E x e m p l a r e  de r  l a rva l en  Fo rm,  
bei  d e n e n  R i n g b i n d e n  p r a k t i s c h  i m m e r  v o r h a n d e n  sind,  
wie s chon  V o s s  4 b e m e r k t  ha t .  U m  das  An t r e f f en  yon  
R i n g b i n d e n  wahr sche in l i che r  zu ges ta l t en ,  w u r d e n  Aus-  
s c h n i t t e  y o n  g r 6 s s e r e r  F l ~ c h e  in Schaf fe r sche r  Fltissig- 
ke i t  f ix ier t  u n d  n a c h  P a r a f f i n e i n b e t t u n g  in 6 tz d icke 
S c h n i t t e  zerlegt.  An ce l lo id in ie r ten  S c h n i t t e n  wurde  die 
P A S - R e a k t i o n  zur  G l y k o g e n d a r s t e l l u n g  gemiiss  den  An-  
w e i s u n g e n  v o n  HOTCHKISS 5 u n d  PEARSE 6 u n t e r  den  ge- 
b rAuchl ichen  K o n t r o l l b e d i n g u n g e n  ausgef i ihr t .  

I m  ]3ereich v ie ler  R i n g b i n d e n  k o n n t e  eine p u r p u r r o t e ,  
zwisehen  den  Myof ibr i l len  l iegende,  kSrn ige  S u b s t a n z  
fes tges te l l t  werden ,  die - h e u t i g e n  V o r s t e l l u n g e n  gem~iss 
- als G lykogen  oder  g lykogen~hn l i che  S u b s t a n z  angespro -  
c h e n  w e r d e n  k a n n  (Figur) .  I m  a l lgemeinen  e n t h a l t e n  die 

K6rnige Glykogensubstanz im Bereich der Ringbinde und Hn um- 
schlungenen Muskelfaserteil, Detail eines Querschnittes einer Ring- 
bindenstruktur aus der hypaxonischen Rumpfmuskulatur der lar- 
valen Form yon A mblystoma mexicanum Cope, ~5 em L~nge, Fixie- 
rung nach SCltAFFER, PAS-Reaktion am eelloidinierten Paraffin- 
schnitt naeh HOTCItKISS 5 und PEARSE 6, ohne Gegenf/irbung, Ob. 90, 

Ok. 10. 

m i t  R i n g b i n d e n  befa l tenen  Muske l f a se rn  ebensov ie t  Gly-  
kogen  wie die n o r m a l e n  Fasern .  I n  s c h l e c h t e r  f ix ie r ten  
A b s c h n i t t e n  de r  P r i i p a r a t e  is t  i n n e r h a l b  de r  R i n g b i n d e n -  
fasern,  genau  wie in g e w 6 h n l i c h e n  Muskel fasern ,  eine 
t yp i s che  Po l v e r l ag e ru n g  d e r  P A S - R e a k t i o n  fes ts te l lbar .  
Diese B e o b a c h t u n g  i s t  ein B e i t r a g  z u m  Beweis,  dass  die 
R i n g b i n d e  h y p o l e m m a l  a n g e o r d n e t  ist. Zwischen  d e m  zen- 
t r a l e n  Teil  de r  Muske l faser  u n d  de r  r i n g a r t i g e n  S t r u k t u r  
b e s t e h t  also ke ine  be sonde re  W a n d ,  welche  die Potver lage-  
r u n g  des  G lykogens  a u f h a l t e n  k 6 n n t e .  

I n  H i n s i c h t  au f  d en  Ausfal l  de r  P A S - G l y k o g e n -  
R e a k t i o n  u n t e r s c h e i d e n  sich die  Myof ib r i l l enkomplexe  
d e r  R i n g b i n d e n  also n i c h t  v o n  d en  n o r m a l e n  Fibr i l len .  
Dieses b ez i eh t  s ich j e d o c h  n u r  au f  die s o g e n a n n t e n  *ge- 
w6hnl ichem)  R i n g b i n d e n .  E s  g ib t  nXmlich  E n t a r t u n g s -  
e r s c h e i n u n g e n  im Bere ich  d e r  R i n g b i n d e n  selbst .  ])iese 
b e r u h e n  auf  e iner  A n d e r u n g  de r  F t~ rbbarke i t  in  de r  
A z a n  -z ode r  v a n  G ie son -Me thode  8. A u s s e r d e m  k S n n e n  
die R i n g b i n d e n  glasig e n t a r t e n  ode r  a u c h  kOrnig zer- 
fa l len  1. I n  d iesen  F~l len  s ch e i n t  de r  Ausfal l  de r  P A S -  
R e a k t i o n  v e r t t n d e r t  zu sein. 

S u m m a r y .  Glycogen  subs t ance ,  d e t e c t e d  b y  t h e  P A S -  
r e a c t i o n  in t h e  so-cal led ' R i n g b i n d e n '  of t h e  t r u n k  
m u s c u l a t u r e  f rom t h e  l a r v a l  fo rm of Amblys toma  mexi-  
canum Cope, is descr ibed .  T h e  P A S - g l y c o g e n  r e a c t i o n  in 
t h e  myof ib r i I  c o m p l e x  of t h e  c o m m o n  ' R i n g b i n d e '  does  
n o t  differ  f rom t h a t  f o u n d  in t h e  n o r m a l  one. 
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T h e  P r e s e n c e  o f  R N A  of  t h e  A - U  T y p e  i n  C i t r a t e  
N u c l e i  I s o l a t e d  f r o m  R a b b i t  L i v e r  C e l l s  

SIBATANI e t  M. x h a v e  s h o w n  t h a t  a special  t y p e  of R N A  
w i t h  a n  especia l ly  h i g h  r a t e  of t u r n o v e r  is s y n t h e t i s e d  in 
t h y m o e y t e  nuclei .  I t s  base  compos i t i on  re sembles  t h a t  of 
DNA.  Th i s  t y p e  of R N A  m o s t  p r o b a b l y  co r re sponds  in i t s  
f u n c t i o n  to  t h e  so-cal led messenge r  R N A  ( m - R N A )  found  
in  b a c t e r i a  ~. I t  is a s s u m e d  t h a t  h is  t y p e  of R N A  also ex is t s  
in  o t h e r  t ypes  of a n i m a l  cells 3,~. 

W e  t r i ed  w h e t h e r  i t  is possible  to  use  t h e  so-cal led 
c i t r a t e  nuclei ,  p r e p a r e d  in s t r o n g  so lu t ion  of c i t r ic  acid,  
for  t h e  s t u d y  of m-iRNA. B y  m e a n s  of t h e  c i t r a t e  m e t h o d ,  
i t  is poss ible  to  p r e p a r e  v e r y  p u r e  nuclei ,  n o t  c o n t a m i n a t e d  
b y  c y t o p l a s m i c  I~NA, w i t h  good yields  5. Th i s  m e t h o d  is 
eas i ly  app l i cab le  to  a l a rger  q u a n t i t y  of t issue,  w h i c h  
would  be  v e r y  su i t ab l e  for  t h e  e v e n t u a l  i so la t ion  of m-  
R N A .  I t  h a s  b e e n  k n o w n  t h a t  a c e r t a i n  a m o u n t  of nuc l ea r  
R N A  is e x t r a c t e d  b y  ci t r ic  acid b u t  t he  res t  of nucle i  is 
en r i ched  b y  R N A  of a h i g h e r  t u r n o v e r  s. 

Methods.  T h e  in i t i a l  m a t e r i a l  for  f r a c t i o n a t i n g  nuc lea r  
R N A  were in al l  cases c i t r a t e  nucle i  i so la ted  f rom r a b b i t  

l ive r  cells in 5% ci tr ic  acid. H o m o g e n i s a t i o n  was  ach ieved  
b y  t h e  W a r i n g  Blendor .  I n  o u r  e x p e r i m e n t s  we used 
r a b b i t s  we igh ing  1140-1425 g, s t a r v e d  for 24 h a n d  given 
a n  i n t r a v e n o u s  i n j e c t i o n  of 3~P-phospha te  in  physiologicaI  
sa l ine  (250 aC/kg  weight) .  60 m i n  a f t e r  t h e  a d m i n i s t r a t i o n  
of labe l led  p h o s p h a t e ,  t h e  a n i m a l s  were  ki l led b y  a blow 
on t h e  h e a d  a n d  s u b s e q u e n t  b leed ing  to  d e a t h .  Norma l  
a n d  r e g e n e r a t i n g  r a b b i t  l ivers  were  used.  I n  one  experi-  
m e n t ,  t h e  i n  vitro i n c o r p o r a t i o ~  of  32P-phospha te  was 
fol lowed us ing  a suspens ion  of l iver  cells. T h e  suspens ion 
was p r e p a r e d  b y  g r a d u a l l y  squeez ing  t h e  t i ssue  t h r o u g h  a 
n y l o n  sieve, gauze  a n d  mi l le r ' s  silk. I n c u b a t i o n  w i t h  a~p_ 
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p h o s p h a t e  was ca r r ied  o u t  in R i n g e r - K r e b s  b i c a r b o n a t e  
buf fe r  w i t h o u t  ca l c ium in a n  a t m o s p h e r e  of 95% CO 2, 
5% O,, for  60 m i n  a t  37°C (1.5 ~tC s ' P - p h o s p h a t e  pe r  1 m l  
of suspension) .  

The  i so la ted  nucle i  were  qu i ck l y  w a s h e d  w i th  ice-cold 
0.1 M p h o s p h a t e  buf fe r  (pH 7.4) t h e n  e x t r a c t e d  b y  gen t le  
h o m o g e n i s a t i o n  w i t h  t he  s ame  buf fe r  a n d  cent r i fuged .  T h e  
s e d i m e n t  c o n t a i n e d  t he  nuclei ,  a n d  t he  s u p e r n a t a n t  a 
p o r t i o n  of t he  r i bonuc l eop r o t e i de  f rom t he  nuclei .  F r o m  
the  s u p e r n a t a n t  t he  R N P  was p r e c i p i t a t e d  w i t h  5% tr i -  
ch lorace t ic  acid in  t h e  cold a n d  was t e r m e d  s e d i m e n t  I. 

The  nuc l ea r  s e d i m e n t  was  t r e a t e d  for 15 m i n  w i t h  ice- 
cold 6 %  s o d i u m  p -aminosa l i cy l a t e  solut ion.  T h e n  t he  
same  v o l u m e  of w a t e r  s a t u r a t e d  pheno l  was  a d d e d  (pH 7) 
a n d  e x t r a c t i o n  was  c o n t i n u e d  for  a n o t h e r  30 rain.  Af t e r  
c e n t r i f u g a t i o n  t h e  viscose  s u p e r n a t a n t  ( the  w a t e r  layer) ,  
c o n t a i n i n g  D N A  a n d  R N A ,  was  p r e c i p i t a t e d  w i t h  a lcohol  
in  the  p resence  of p o t a s s i u m  a c e t a t e  buf fe r  a t  p H  5.2 a n d  
left  o v e r n i g h t  in  a r e f r ige ra to r  ( S e d i m e n t  II) .  All  these  
opera t ions  were ca r r ied  o u t  a t  3 -4  a C. 

Af te r  a n  a d d i t i o n  of a lcohol ,  s e d i m e n t  I I I  was  o b t a i n e d  
f rom t h e  p h e n o l  l aye r  a n d  t h e  p r ec i p i t a t e  a t  t h e  b o u n d a r y  
of the  w a t e r  a n d  p h e n o l  layer .  

Sed imen t s  I - I I I  were  s u b j e c t e d  to  a lka l ine  hydro lys i s  
(0.5 M K O H ,  18 h,  a t  37°C) a n d  t h e  h y d r o l y s a t e s  were  
t h e n  pur i f ied  on  cha rcoa l  a f t e r  r e m o v i n g  of K O H  w i t h  
perchlor ic  acid b y  a mod i f i ca t i on  of t h e  t e c h n i q u e  of 
LEDIG e t  al.  L F r a c t i o n s  I - I I I ,  c o r r e s p o n d i n g  to  s e d i m e n t s  
I - I I I ,  were  o b t a i n e d  a f t e r  e lu t ion  f rom t h e  charcoal .  
The i r  p h o s p h o r u s  c o n t e n t  a n d  t he  r a d i o a c t i v i t y  were t h e n  
d e t e r m i n e d .  

Tab. I 

Relative radioaetivities of nuclear RNA fractions (fraction I = 1.0) 

Exper- Fraction No. 
iment I II 
No. 

III 
Rema~s 

1 1.0 6.3 4.5 in viva, rabbits ~. 
2 1.0 4.2 3.8 in viva, rabbits 
3 1.0 1.5 !.5 rabbits after partial hepatectomy, 

spec. activities counted after separa- 
tion of nucleotides by eleetrophoresis 

4 1.0 2.4 1.4 Incorporation into cell suspensions 

Tab. II. Rabbit after partial hepatectorny, 
RNA composition of fraction It 

AMP UMP GMP CMP A + U ] G + C  

I n  some cases t he  R N A  h y d r o l y s a t e s  were also sub-  
j ec ted  to h igh  vo l t age  e lec t rophores is .  The  r a d i o a c t i v i t y  of 
t he  UV a b s o r b i n g  spo t s  was  m e a s u r e d  d i r ec t ly  o n  t h e  
e l ec t rophoreog rams .  The  c o n t e n t  of nuc leo t ides  in the  
spots  was d e t e r m i n e d  in e lua tes  a f t e r  e lu t ion  wi th  0.01 M 
HCI f rom t h e i r  U V  a b s o r p t i o n  values .  

Results and Discussion. I t  h a s  been  found  t h a t  i n d i v i d u a l  
R N A  frac t ions ,  wh ich  can  be e x t r a c t e d  f rom c i t r a t e  nuclei  
of r a b b i t  l ive r  cells d i f fer  f rom one  a n o t h e r  b y  t h e i r  
specific ac t iv i t i e s  in  the  fol lowing order :  F r a c t i o n  I I  > 
f r ac t ion  I I I >  f r ac t ion  I (Table  I) 8. 

F r a c t i o n  I I ,  wh ich  in m o s t  cases  is t h e  mos t  ac t ive  
f rac t ion,  r ep re sen t s  a s u b s t a n t i a l  po r t i on  of t he  nuc l ea r  
R N A  (more t h a n  5 0 ° ) .  As to  i ts base  compos i t ion ,  th i s  
f r ac t ion  is a m a r k e d  G - C  type  R N A  (Table  II) .  The  in- 
co rpo ra t i on  of label led  p h o s p h a t e  a t  t he  s ame  t i m e  in- 
d ica tes  t h a t  f rac t ion  I I  also con t a in s  a n o t h e r  R N A  type ,  
i.e. t he  A - U  type ,  m a s k e d  b y  an  excess of G - C  RNA,  b u t  
i t  is r evea led  owing  to i ts  cons ide rab ly  h igher  specific 
a c t i v i t y  desp i te  i ts  be ing  p re sen t  in sma le r  p r o p o r t i o n  
(Table  II) .  

Af te r  h a v i n g  c o m p a r e d  t h e  resu l t s  of ou r  e x p e r i m e n t s  
w i th  those  car r ied  o u t  w i th  mic roo rgan i sms  g, we m a y  
assume  t h a t  c i t r a t e  nuclei  con t a in  R N A  which  resembles  
D N A  in i t s  base  compos i t i on  a n d  m a y  be therefore  con-  
s idered to be m - R N A .  The  e x t r a c t i o n  of 'phenol ic  nucle i '  
f rom Ehr l i ch  asci t ic  t u m o r  wi th  p -aminosa l i cy l a t e  a n d  
p h e n o l  gave  s imi la r  resu l t s  30. 

The  fac t  t h a t  m - R N A  is p r e sen t  in t he  f r ac t ion  which  
can  be e x t r a c t e d  w i th  p -aminosa l i cy la t e  and  pheno l  sug- 
gests  t h a t  i t  m i g h t  ex i s t  in  some b o u n d  form ill t he  cell 
nuclei .  W e  canno t ,  however ,  exc lude  the  poss ib i l i ty  t h a t  
d i v a l e n t  m e t a l  ions m i g h t  also be  p a r t i c i p a t i n g  in such  
bonds ,  in  p a r t  a t  least .  Th i s  m a y  be a s imi la r  case to  t h e  
one  a s s u m e d  b y  KIRBY for t he  b i n d i n g  of DNA in t he  de-  
o x y r i b o n u c l e o p r o t e i d  complex  n 

Zusammen/assung. Die in 5% iger Z i t ronens i tu re  iso- 
l ier ten K a n i n c h e n l e b e r k e r n e  e n t h a l t e n  eine m i n i m a l e  
F r a k t i o n  v a n  RNS,  die sick d u r c h  ih ren  G e h a l t  a n  Basen  
de r  D N S  a n n g h e r t  (A + U / G  + C > 1). Diese  R N S  wird  
wAhrend der  E x t r a k t i o n  m i t  d e m  6 %  igen N a t r i u m - p -  
Amino-sa l i cy la t  u n d  d e m  P h e n o l  z u s a m m e n  m i t  der  I )NS  
und  R N S  v o m  G + C-Typ  gewonnen .  

M. BEZD~K a n d  M. SKALKA 

(a) Relative RNAbase 10.00 9.40 16.40 11.90 0.68 
composition 

(b) Relative radio- 10.00 9.00 8.60 7.80 1.16 
activities of RNA 
nucleotides 
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Init iat ion of Mitos i s  in P os t - Mi t o t i c  Nucle i  of 
ehysarum polycephalum t 

The  m y x o m y c e t e  Physarum polycephalum can  be  g rown  
in t h e  form of m i c r o p l a s m o d i a  in s u b m e r s e d  a g i t a t e d  
cu l tu re  on  semi-def ined  l iquid  m e d i u m  *. VChen t h e  micro-  

p l a s m o d i a  a re  b r o u g h t  i n to  c o n t a c t  w i t h  one a n o t h e r  on  
f i l ter  paper ,  t h e y  coalesce r ead i ly  to  form large p l a s m o d i a  
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