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Fig. 2. HEp-2 ceil culture after 60 min of contact with Staphylo- 
coccus a-toxin. The initial breakdown of cell membrane (CM) and 
numerous small depressions on the cell surface (arrows) are visible. 
NM = Nuclear membrane; C = chromatin. • 1000. 

Fig. 3. HEp-2 cell culture after 180 min of contact with Staphylo- 
coccus a-toxin. A remarkable breakdown of cell membrane (CM) is 
present. The nuclear membrane (NM) and the nucleoli are barely 
visible. • 1000. 

energet ic  metabo l i sm,  w i th  a drop  in the  in t racel lular  
levels of ATP.  This  would  call a t t e n t i o n  to  w h a t  t akes  
place in hemoly t i c  anaemia  associated wi th  a congeni ta l  
defect  of g lucose-6-phospha te -dehydrogenase  ac t iv i ty ,  in 
Which the  fragi l i ty  of e ry th rocy t e  m e m b r a n e s  is caused, 
in par t ,  by  a decrease of t he  cellular con ten t  in A T P  16. 
The changes  of the  m o r p h o l o g y  of  the  cell m e m b r a n e  
descr ibed  in the  p resen t  pape r  take  place wi th  t he  same 
concen t r a t ion  of t ox in  and  wi th in  the  same t imes  of 
incuba t ion  which  cause the  rap id  decrease of in t racel lular  
levels of ATPS. On the  o ther  hand,  the  a l te ra t ions  of t he  
m e m b r a n e s  appear  in s tages no tab ly  d i f fe rent  in d i f ferent  
cells of t he  same culture.  This  behav iour  m a y  be due to  the  
sensi t ive  b iochemica l  differences t h a t  Call be checked 
among  cellular popula t ions  lv-19. The d i f ferent  s tages of 
appearence  of the  a l te ra t ions  of the  cell m e m b r a n e s  in- 
duced by  a- toxin  in cells of the  same cul ture  could, there-  
fore, make  us believe t h a t  such a l te ra t ions  are caused by  
a lesion of the  energet ic  me tabo l i sm ra the r  t h a n  due 
to  a d i rect  ac t ion of t he  a- toxin  on the  m e m b r a n e s  
themselves .  

Riassunto.  Gli Autor i  h a n n o  preso in esame, med i an t e  il 
microscopio a con t ras to  di  fase interferenziale,  le modif i -  

cazioni della superficie c e l h l a r e  i ndo t t e  dal la  toss ina  
alfa-staf i lococcica in col ture di c e l h l e  HEp-2 .  La  toss ina  
causa  r a p i d a m e n t e  collasso della m e m b r a n a ,  seguito da 
r o t t u r a  della m e m b r a n a  stessa. Vengono  discussi  i rap-  
por t i  fra ques t i  a spe t t i  morfologici  e le lesioni b iochimiche 
indo t t e  dal la  tossina.  
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N u c l e o l a r  U l t r a s t r u c t u r e  in the  Q u i e s c e n t  E m b r y o n i c  Cells  of  the  D r y  Seed  of A l l i u m  cepa L. 

Cont inu i ty  of the  nucleolus dur ing  the  cell cycle is 
ma in t a ined  by  the  nucleolar  organizing region of the  
chromosomes .  The recen t  clarif icat ion of the  nucleolar  
chromat in ,  as t he  nucleolar  organizer  and  the  r ibosomal  
c is t ron 1, 3, has  indeed  emphas ized  the  impor t ance  of the  
n u c l e o h s  ill t he  area of p r o t e i n  synthesis .  Nucleolar  
ac t iv i ty  and  its u l t r a s t ruc tu ra l  morpho logy  m a y  va ry  to  
a grea t  e x t e n t  depend ing  on the  phys io logy and  specializa- 
t ion  of cells 3. Such changes  also occur due to  act ions  of 
var ious  exogenous ly  admin i s t e red  inh ib i tors  4 or pro-  
mote r s  5 of macromolecu la r  synthesis .  E v e n  a t  t he  opt ical  
microscope level, ref lect ions of physiological  even ts  on the  
nucleolar  morpho logy  are easi ly de tec ted  ~, 7. 

Our r ecen t  in te res t  in quiescence s, ~ has led us to  look 
a t  t he  nucleoli  of the  quiescent  root  mer i s t em of A l l i u m  

cepa L. bulb  as well as the  embryon ic  cells of i ts  d ry  seeds. 
Di f fe ren t ia t ion  observed  in the  nucleolar  morpho logy  are 
repor ted  in th is  note.  
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E m b r y o s  f rom d ry  A llium cepa L. (white  pickl ing)  
seeds were  d issec ted  ou t  a n d  f ixed in a m i x t u r e  of pa ra -  
f o r m a l d e h y d e  a n d  g l u t a r a l d e h y d e  dissolved in p h o s p h a t e  
buf fe r  p H  7.2 l~ Usua l  p rocedures  of pos t -osmica t ion ,  
e t h a n o l  d e h y d r a t i o n  and  E p o n  e m b e d d i n g  were followed; 
U l t r a t h i n  sec t ions  m a d e  on  a P o r t e r - B l u m  MT1 micro-  
t o m e  were s t a ined  w i t h  u r a n y l  a ce t a t e  a n d  lead c i t ra te ,  
A Zeiss 9S E l e c t r o n  Microscope was emp loyed  for u l t ra -  
s t r u c t u r e  s tudy .  Some of t he  e m b r y o s  were f ixed in acet ic  
ac id :  e t h a n o l  (1:3) and  e m b e d d e d  in pa ra f f i n  for op t ica l  
microscopy.  The  sect ions  were s t a ined  w i t h  m e t h y l  green  
a n d  p y r o n i n  for nuc leo la r  d i f f e r en t i a t i on  of RNA.  
Pa ra l l e l  con t ro l s  were r u n  a f te r  r ibonuc lease  (0.5 m g / m l  
in d is t i l led  water ,  37~ for 3 h) digest ion.  Mil lons r eac t ion  
was e m p l o y e d  on  sect ions  for p ro t e in  s ta ins  11. 

Nuc leo la r  u l t r a s t r u c t u r e  of the  growing  roo t  t ip  cells of 
Allium cepa has  been  worked  ou t  ex tens ive ly  in r ecen t  
years  1~-14. On th i s  basis,  in  genera l  t e rms ,  t he  i n t e r p h a s e  
nucleolus  m a y  be  descr ibed  as cons i s t ing  of t he  fol lowing 
4 c o m p o n e n t s  i n t e rming l ed  w i t h  no  def in i te  segregat ion.  
1. Nuc leo la r  c h r o m a t i n - d e n s e  c o m p a c t  f ibr i l lar  (30-40 
fibers)  pa tches ,  2. f ibr i l la r  (30-40 ~ fibers) c o m p o n e n t  
s u r r o u n d i n g  t he  nuc leo la r  c h r o m a t i n ,  3. g r a n u l a r  (150 ] t  
granules)  c o m p o n e n t  a n d  4. v a c u o l a r  l acunae  h a v i n g  
l i gh t e r  f ibr i l la r  m a t r i x  (30-40 2t fibers).  

In  t i le  d r y  e m b r y o n i c  cells t he  nucleolus  has  been  found  
to be  m a r k e d l y  d i f fe rent  (Figure 1), due to the  lack of i ts  

g r a n u l a r  c o m p o n e n t  a n d  vacuoles .  T h e  o the r  nucleolar  
c o m p o n e n t s  show a clear  segregat ion.  The  m a j o r  bu lk  of 
t h e  nucleolus  is m a d e  of f ibr i l lar  m a t e r i a l  (30-40 ~ fibers), 
less dense  t h a n  t h e  s u r r o u n d i n g  n u c l e a r  e h r o m a t i n .  The  
nuc leo la r  c h r o m a t i n  passes  t h r o u g h  t h e  f ibr i l lar  ma te r i a l  
a n d  its c o n t i n u i t y  w i t h  t h e  nuc lea r  c h r o m a t i n  on  b o t h  
sides is c lear ly  seen in sect ions.  T h e r e  are dense  f ibr i l lar  
p a t ch es  e m b e d d e d  in a less dense  f ib r i l l a r  m a t r i x  i n  t h e  
nuc leo la r  c h r o m a t i n .  I n  t r a n s v e r s e  sect ions  t he se  a p p e a r  
as a n  eccent r ic  core, 

I n t e r e s t i n g l y  enough,  a d i f fe ren t  o rgan iza t i on  of t h e  
nucleolus  h a s  been  no t ed  in t h e  t i p  of t h e  co ty ledon  
(Figures 2a) an d  b)). Here  t h e  g r a n u l a r  c o m p o n e n t  is also 
missing,  b u t  t h e  nuc leo la r  m a t e r i a l  is v a c u o l a t e d  an d  has  
s e p a r a t e d  f rom t h e  nuc leo la r  c h r o m a t i n ,  in to  2 d i s t inc t  
spheroids .  V a c u o l a t i o n  of nuc leo la r  ma te r i a l  is usual ly  

Fig. 2. a) and b). Section of nucleoli from the cotyledon tip of the 
quiescent embryo. Note the lack of granular component and the 
separation of the fibrillar material from the nucleolar chromatin (nc) 
into spheroids having vaeuoIes (v). The nucleolar ehromatin i n b) 
reveals continuity with the nuclear ehromatin. • 27,600. 

Fig. 1. Section of a nucleolus from the quiescent embryo showing the 
continuity of the nucleolar chromatin (nc), lying across the fibrillar 
matrix (f). The granular component and vacuoles are entirely lacking. 
Note the dense compact nature of the chromatin (ch). • 27,600. 
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assoc ia ted  w i t h  syn thes i s  15 a n d  t r a n s f e r  1~ of subs t ances  
in to  t he  e x t r a n u c l e o l a r  su r roundings .  I t  is un l ike ly  t h a t  in  
t he  qu iescen t  co ty l edon  such  conf igu ra t ion  should  i m p l y  
a n y  ac t iv i ty ,  b u t  could poss ib ly  r ep re sen t  r eminescence  of 
p a s t  events .  P resence  of R N A  and  p r o t e i n  can  be  demon-  
s t r a t e d  in  b o t h  t ypes  of nucleol i  b y  p y r o n i n  a n d  Millons 
s ta in .  I n  v iew of t he  quiescence  of t h e  e m b r y o n i c  cells t h i s  
r i b o n u c l e o p r o t e i n  m a y  be  cons idered  as s t r u c t u r a l  to  t h e  
nucleolus  a n d  m a y  no t  h a v e  a n y  d i rec t  phys io logica l  roie. 

The  lack  of t h e  g r a n u l a r  c o m p o n e n t  in  these  nucleol i  
are  r e l a t ed  to  quiescence.  Quiescent  roo t  m e r i s t e m  cells of 
t he  b u l b  show a def in i t e  segrega t ion  of t h e  g r a n u l a r  
c o m p o n e n t ,  w h i c h  d i sappea r s  w i t h  ag ing  1~. S imi la r  lack 
of g ranules  ha s  been  n o t e d  in a c t i n o m y c i n  D b locked  
i n t e r p h a s e  nucleol i  of roo t  m e r i s t e m  cells 4. 

F r o m  th i s  s t u d y  i t  appea r s  t h a t  essent ia l  c o n s t i t u e n t s  
t h a t  m a i n t a i n  t he  c o n t i n u i t y  of t he  nucleolus  in  qu iescen t  
cells of t h e  e m b r y o  inc lude  t he  nuc leo la r  c h r o m a t i n  a n d  
t h e  assoc ia ted  r i bonuc l eop ro t e in  f ibr i l lar  c o m p o n e n t .  
F u r t h e r  s tud ies  on  t h e  e v a l u a t i o n  of enzymes  in  t he  
p ro t e in  f r ac t ion  of t h e  qu iescen t  nucleol i  are ill progress.  

Zusammenfassung. E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r -  
s u c h u n g e n  a n  der  Kt ichenzwiebe l  Allium cepa L. h a b e n  
e inen  u n t e r s c h i e d l i c h e n  A u f b a u  der  Nukleo l i  aus  Wurze l -  
sp i tzenze l len  u n d  der jen igen  aus  Ko ty l edonensp i t zenze l -  
len ergeben.  
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H e m m u n g  der  c a n c e r o g e n e n  und t o x i s c h e n  W i r k u n g  von  D i i i t h y l n i t r o s a m i n  auf die Rat ten leber  ~ 

I n t r a p e r i t o n e a l e  I n j e k t i o n e n  von  a l logenen  Geweben  
sens ib i l i s ie r ten  die T r a n s p l a n t a t a b w e h r  gegen die nach -  
fo lgende I m p l a n t a t i o n  yon  I m p f t u m o r e n  bei  M~Lusen u n d  
R a t t e n  so e ind rucksvo l l  ~, dass  v e r s u c h t  wurde ,  dieses 
V e r f a h r e n  p r o p h y l a k t i s c h  auch  gegen T u m o r e n  a n z u w e n -  
den, die chemisch  i nduz i e r t  werden.  Bei  V e r w e n d u n g  ver-  
sch iedener  Gewebe h a t  s ich T h y m u s  besonders  bew~ihrt. 

I m  fo lgenden  werden  Versuche  beschr ieben ,  die bewei-  
sen, dass  i.p. I n j e k t i o n e n  v o n  h o m o l o g e m  T h y m u s g e w e b e  
R a t t e n  sowohl  w e i t g e h e n d  gegen den  t ox i s chen  Einf luss  
v o n  Di~ i thy ln i t rosamin  (DANA) auf  die Lebe r  sch i i tzen  
als  auch  die Carc inogenese  d u r c h  diese S u b s t a n z e n  in der  
Lebe r  h e m m e n .  

Versuchsanordnung. 33 mi inn l i chen  Sprague-Dawley-  
R a t t e n  yon  e twa  150 g K 6 r p e r g e w i c h t  w u r d e n  jeweils  der  
ganze  T h y m u s  e iner  g l e i cha r t igen  R a t t e  im A b s t a n d  yon  
i W o c h e  d r e i m a l  i.p. in j iz ier t .  Dazu  wurde  de r  T h y m u s  
e inem fr isch  g e t 6 t e t e n  Tier  e n t n o m m e n  u n d  m i t  e iner  
Tuberkulinspritze m i t  Hi l fe  von  e twa  1/2 m l  physiologi-  
scher  Kochsa lz l6sung  d u r c h  eine F l i ige lnadel  Nr.  14 in die 
freie B a u c h h 6 h l e  inj iz ier t .  1 W o c h e  n a c h  der  l e t z t en  Thy-  
m u s i n j e k t i o n  b e k a m e n  die so v o r b e h a n d e l t e n  R a t t e n  
gle ichzei t ig  m i t  30 gleichen, abe r  u n b e h a n d e l t e n  Kont ro l l -  
t i e ren  400 m g  D A N A  per  kg  R a t t e n g e w i c h t  in  Tr inkwasser .  

Dazu  wurde  das  D A N A  zu 75 m g  in je 1 1 Wasse r  gel6st.  
E n t s p r e c h e n d  dem G e s a m t g e w i c h t  der  63 R a t t e n  yon  
9,4 kg  w u r d e n  3, 7 6 g D A N A  in 501 Tr inkwasse r  v e r b r a u c h t .  
Diese Menge  wurde  in 30 Tagen  a u s g e t r u n k e n  u n d  es en t -  
f ielen auf  j ede  R a t t e  yon  150 g Gewich t  60 m g  D A N A .  
Die T r i n k m e n g e  u n d  d a m i t  die Dosis  des Carc inogens  wa r  
ill de r  u n b e h a n d e l t e n  u n d  in de r  v o r b e h a n d e l t e n  G r u p p e  
gleich. D a n a c h  b e k a m e n  alle R a t t e n  reines Tr inkwasse r .  
Als F u t t e r  d i en t en  Al t romin-Press l inge .  

W i i h r e n d  de r  D A N A - T r i n k p e r i o d e  b l ieb  das  Gewich t  
in be iden  T i e r g r u p p e n  k o n s t a n t .  N a c h  Abse t zen  des DA-  
NA, also n a c h  1 Monat ,  n a h m e n  alle Tiere bei  b-eiden Grup-  
pen  l a n g s a m  a n  Gewich t  zu. Diese Tiere w u r d e n  zu ver-  
s ch iedenen  Zei ten  d a n a c h  ge t6 te t ,  die i nne ren  Organe  in 
F o r m a l i n  f ix ie r t  u n d  h is to logisch  un t e r such t .  

Die U n t e r s u c h u n g  der  Leber  zeigte bei  dell 30 u n b e -  
h a n d e l t e n  K o n t r o l l t i e r e n  14 Carc inome und  schwere  De- 
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Zahl der Ratten, Geschleeht, 
Gewicht, Behandlung 

Leberdegeneration Anzahl der Carcinome Tag der T6tung nach Beginn des Trinkwasserversuches 
mit DXNA 

33, 2, 150 g, vorbehandelt leicht bis m~issig 0 280, 285, 295, 295, 300, 300, 305, 315, 320, 330, 330, 
360, 360, 365, 365, 365, 365, 365, 365, 370, 370, 370, 
370, 370, 370, 380, 400, 405, 410, 410, 415, 430 

30, c~, 150 g, unbehandelt schwer 14 270, 270, 270, 270, 270, 270, 275, 275, 275, 275, 275, 
275, 280, 280, 315, 330, 335, 335, 360, 365, 365, 365, 
365, 370, 370, 370, 370, 370, 375, 380 

aUnterstrichen sind Tage, an denen die Carcinome bei den unbehandelten Kontrollen aufgefunden wurden. 


