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v e r m u t e n ,  dass  diese eine icosahedra le  S t r u k t u r  bes i tzen.  
Dieser  D e u t u n g  1/isst s ich die V a r i a t i o n s b r e i t e  der  fest-  
ges te l l ten  Durchmess e r  zwischen 54 u n d  80 n m  zuordnen ,  
da  n a c h  HOSAKA 17 bei  e inem Icosaeder  der  U n t e r s c h i e d  
zwischen m a x i m a l e m  und  m i n i m a l e m  D u r c h m e s s e r  25% 
be t r~gt .  

E ine  Synopsis  dieser  Befunde  legt  die V e r m u t u n g  nahe,  
dass  es sich be i  den  v o n  uns  b e o b a c h t e t e n  Kerneinschl i i s -  
sen in Analogie  zu den  b e k a n n t e n  U n t e r s u c h u n g s e r g e b -  
n issen an  v i rus in f i z i e r t en  Zellen u m  fer t ige Viren,  de ren  
Vor s tu f en  u n d  u m  V i r u s p r o t e i n u n t e r e i n h e i t e n  h a n d e l n  
k6nnte .  N a c h  ih re r  Gr6sse u n d  i cosahedra len  S t r u k t u r  
lassen sich die gr6ss ten  P a r t i k e l n  in die G r u p p e  der  Adeno-  
v i r en  e in re ihen  (HAMPARIAN, HILLEMAN u n d  I~ETLERlS; 
HORNE, BRENNER, WATERSON u n d  WILDy19), wobe i  
na t i i r l i ch  morpho log i sche  M e t h o d e n  al lein ke ine  endgfil- 
t i gen  Schluss fo lgerungen  er lauben.  

Summary. B y ' e l e c t r o n  microscopic  e x a m i n a t i o n  of a 
solid, chief ly  sc i r rhous  m a m m a r y  cancer,  3 k inds  of 
u n u s u a l  nuc lea r  inclus ions  were found  : (a) E l ec t ron  dense  
par t ic les  of a 54-80 n m  d iamete r ,  whose  ou t l ines  a p p e a r  

m a i n l y  hexagona l ,  wh ich  po in t s  a t  an  i cosahedra l  s t ruc-  
ture .  (b) Clusters  of granules  w i t h  a d i a m e t e r  of 200-300/k,  
r espec t ive ly  300-400/k,  a t  whose  c i rcumference  t he  la rger  
par t ic les  appear .  (c) Bund le s  of f i l amen t s  in close associa- 
t ion  and  c o n t i n u o u s  w i t h  t he  granules .  I n  all 3 nuc lea r  
inc lus ions  t he re  are s u b u n i t s  of 40-45A.  The  compar i son  
be tween  these  resu l t s  and  e x p e r i m e n t s  pub l i shed  sug- 
gest  t h a t  these  nuc lea r  inclus ions  are  (a) v i rus  par t ic les ,  
(b) v i rus  a t  an  ear ly  s tage of d e v e l o p m e n t  and  (c) v i rus  
p ro t e in  subun i t s .  
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A Model  of Nucleo lar  Structure and Behav iour  

I n  accordance  w i th  t h e  b e h a v i o u r  of nucleol i  of cells 
l iv ing  in vi t ro ,  especia l ly  t h e  effect  of d i f fe ren t  sub-  
s tances  on  t he i r  m o r p h o l o g y  t-4, we h a v e  a t t e m p t e d  
to set  up  a m a t h e m a t i c a l  model  of nucleolus.  Our  sug- 
gest ion is ba sed  upon  t h e  resu l t s  of nnc leo la r  u l t r a s t ruc -  
t u r e  of f ixed cells and  our  exper ience  w i t h  nucleol i  of 
t i ssue  cu l tu re  cells. W e  sugges t  t h a t  a nucleolus  is essen- 
t ia l ly  a nuc leo lonemal  d y n a m i c  complex  of i ts  prer ibo-  
somal  granules  jo ined w i t h  t he  i ibr i l la r  IRNA and  gener- 
a t ed  b y  t he  D N A  t e m p l a t e  in i ts  centre .  The  molecule  of 
the  f ibr i l lar  R N A  is b r o k e n  down  d u r i n g  t he  t ime-pe r iod  
(once per  each  i n t e r v a l  T) so t h a t  a f te r  t ime,  t = nT ,  
i t  fails to  connec t  t h e  granules  toge ther .  The  space cor- 
r e spond ing  to th i s  l as t  s tage of t he  process  is t he  nucleolar  
surface, s ince i t  is obse rved  to be  so cha rac te r i s t i ca l ly  
sharp .  

The  e q u a t i o n  (1) be longs  to  t he  r ad ius  of t he  h o m o -  
genous  and  s t a t i o n a r y  nucleolus :  

i/ - 3 v ~4 T log l -  log lc 1 
R =  4 ~  " n =  10g2 ; t c -  const ,  s (1) 

v is t h e  speed of p r o d u c t i o n  of nuc leolar  f ibr i l lar  RNA,  
l is t he  or ig ina l  l eng th  of i ts  molecule,  I c is i ts  cr i t ical  
l e n g t h  on  t he  nuc leo la r  surface, s is t he  dens i ty  of nuc leolar  
mass  coun t ed  as n u m b e r  of g ranules  jo ined  b y  j u s t  one 
molecule  of t he  f ibr i l la r  RNA.  I n  th i s  way,  nucleolus  
would s t i m u l a t e  a n  open  s y s t e m  (BERTALANFFY ~) gener-  
a t ed  in i ts  cen t re  a n d  degene r a t i ng  a long i ts  radius .  The  
nuc leo la r  surface  is t h e  s i te  of t he  r eve l a t i on  of th i s  
i nne r  process  of degenera t ion .  

The  e q u a t i o n  (2) also be longs  to t he  m a x i m a l  rad ius  
of t he  e l e m e n t a r y  nuc leo la r  sphere  p roduced  in t he  non-  
s t a t i o n a r y  b u t  h o m o g e n o u s  nucleolus :  

~ / 3 T  t0+~T 
= f v ( t )  dt 

The  dens i ty  of t he  nucleolar  superf ic ia l  level  in  the  
n o n - h o m o g e n o u s  nucleolus  is descr ibed by  t he  s y s t e m  
of equa t ions  (3): 

s = / (r) (3)  
T : n T - - n  

where  r is t he  rad ius  of t h e  e l e m e n t a r y  nucleolar  sphere,  
a n d  /~ is i ts  age, s co r respond ing  to t he  m a x i m a l  r for 
which  T _> 0 is t he  dens i ty  of t he  nucleolar  superf ic ia l  
level, a n d  i ts  r is t he  rad ius  of t he  nucleolus.  

Zusammen/assung. E i n  m a t h e m a t i s c h e s  ModelI wird  
beschr ieben ,  wobei  der  Nukleo lus  als offenes Sys t em die 
fibrill / ire IRNS u n d  die 1Ribonukleoprote ingranula  als 
K o m p l e x s t r u k t u r  anfgefass t  werden.  Die F o r m e l n  ver-  
wenden :  Ke rndu rchmesse r ,  Geschwind igke i t  der  B i ldung  
yon  fibri l l / i rer  RNS,  Molektill/inge, H a l b w e r t s z e i t  ihres  
Zerfal ls  sowie die D ich te  der  R i b o n u k l e o p r o t e i n g r a n u l a .  
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