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sca t t e r ed  in the  nuc leoplasm.  W i t h  H e i d e n h a i n ' s  azan,  
these  cells are easi ly  iden t i f i ed  as t h e y  show s t rong ly  
o rangeophi l i c  r eac t ion  (Figure  3). 

Accord ing  to t h e  ear l ier  l i t e ra tu re ,  t h e  V-organ  of t h e  
c rus t aceans  so far  s tud ied  is composed  0 f on ly  one cell type ,  
b u t  t h e  p re sen t  s t u d y  on  V. lilterala revea led  2 cell t ypes  in  
t h e  organ.  T h e  Y -o rg an  is k n o w n  to  regu la te  va r ious  phys io-  
logical ac t iv i t i e s  such  as moul t ing ,  ca lc ium d i s t r i b u t i o n  a n d  
r e p r o d u c t i o n  6. I t  is d i f f icul t  to  say  w h e t h e r  s epa ra t e  hor-  
mones  are  i nvo lved  in t h e  r egu la t ion  of these  3 physiolo-  
gical  processes. B u t  t h e  occur/-ence of 2 t ypes  of cell in  t h e  
Y-o rgan  po in t s  to  t h e  poss ib i l i ty  of t h e  secre t ion  of a t  l eas t  
2 h o r m o n e s  b y  t h e  Y-organ .  F u r t h e r  work  on these  l ines 
is in progress.  

Rdsumd. Darts l '~organe  Y~ du c rabe  V. titterata, deux  
types  de cellules o n t  6t6 observ6s et  leurs  carac t6res  mor-  
pho log iques  sont  d6cri ts .  
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Fig. 3. Transverse section of the Y-organ of V. litterata showing selec- 
tively stained (Azan) large cells, a) large cell; b) small cell. 
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C y t o l o g i c a l  E f f e c t s  o f  V i n b l a s t i n e  in  P l a n t s  

D u r i n g  t he  las t  decade,  t he  cy to tox i c  ac t ion  of Vinca 
roses alkaloids ,  especial ly  v i n b l a s t i n e  and  v incr i s t ine ,  has  
been  i n v e s t i g a t e d  in severa l  b iological  sys t ems  1. In  th i s  
respect ,  we cou ld  m e n t i o n  va r i ous  a n i m a l  ceils c u l t i v a t e d  
in vi tro~,  l eukemic  a n d  bone  m a r r o w  cells in  m a n  3, em- 
b ryon ic  ceils in  v i v o  4 and  h a e m a t o p o i e t i c  t i ssues  of ch icken  
embryosS.  Colchico-mi to t ic  effects  i.e. C -me taphas e s  
l ead ing  to  po lyp lo id  cells were r epo r t ed  in  all  cases 2-~ 

The  cy togene t i c  effects  w h i c h  could  be  a p p r o x i m a t e l y  
descr ibed  as r a d i o m i m e t i c  ones, a n d  which  are d i s t inc t  
f rom the  C-mi to t ic  ac t iv i ty ,  are k n o w n  for v inc r i s t i ne  
f rom s tud ies  on h u m a n  leucocytes  in  l eukemic  pa t i en t s~ ;  
b u t  such  effects  h a v e  been  far  less s tud ied  for v inb las t ine .  

All these  i nves t iga t ions  led to  t he  use of these  a lka lo ids  
in l e u k e m i a - t h e r a p y  a l t h o u g h  i t  seems t h a t  t he  chemica l  
a n d  cytological  bas is  of th i s  a c t i v i t y  is far  f rom be ing  ful ly 
unde r s tood .  Moreover ,  none  of t h e  p rev ious  r epo r t ed  
works  deals  w i t h  p l a n t  cells, in which ,  however ,  t he  ac t ion  
of po lyp lo id iz ing  agen t s  has  long been  known.  These  are 
t h e  reasons  w h y  t he  p r e sen t  i n v e s t i g a t i o n  was des igned  
w i t h  d i f f e ren t  p l a n t  mate r ia l s .  

2Vfaterial and methods. Seeds of 3 p l a n t  species, i.e. Hor- 
deum sativum Jess  (var. Piroline'l.  Vivia/aba L (ssp. manor  
var .  ~ k e r b 6 n a  Weibul l )  and  Nigella damascena L. Ivar. 
Miss Jekyl l )  were g e r m i n a t e d  in pe t r i  d ishes  on moi s t ed  
f i l te r  p a p e r  (21 ~ for 5-6  days.  R o o t  t ips  were immersed  
(3 h) in so lu t ions  of increased c o n c e n t r a t i o n s  (1 .10-6M - 
1.10-4M) of v i n b l a s t i n e  (Velbe | El i  Li l ly  a n d  Co, Ind ia -  
napol is ,  USA).  Af te r  t r e a t m e n t ,  roo ts  were washed  w i t h  
d is t i l led  w a t e r  a n d  t h e n  rep laced  in t he  above -desc r ibed  
e x p e r i m e n t a l  cond i t ions  t i l l  f i xa t ion  (Carnoy) a t  d i f fe ren t  
t imes  f rom 0 to 24 h a f t e r  t he  end  of t r e a t m e n t .  Slides were 
p r e p a r e d  f rom Feu lgen  squashes .  

Results. The  m a i n  d a t a  for a n a p h a s e  inves t iga t ion  are  
g iven  in Tab le  I. The  r a d i o m i m e t i c  effects cons is t  in  chro-  
m o s o m e  br idges  a n d  f ragments .  The  a m o u n t  of such  aber -  
r a t i ons  is low (less t h a n  1% ~ in b a r l e y  and  a b i t  h ighe r  in  
b r o a d  bean .  Nigella damascena was found  to be t h e  m o s t  

sens i t ive  species. A t  1.10-41~/", t h e  m a x i m u m  a m o u n t  of 
a b e r r a t i o n s  was scored 4 h a f t e r  t r e a t m e n t ;  t h e  a m o u n t  
decreased a t  longer  d u r a t i o n s  a f te r  t h e  end  of the  t r e a t -  
men t .  Pa radox ica l ly ,  t h e  m a x i m u m  a m o u n t  was  scored a t  

Table I. Percentages of anaphase aberrations 

Mater ia l  Concen- Time after treatment (h) 
tration 

(M~ 0 4 8 12 24 

Hordeum sativum 1.10 4 0.0 0.0 0.5 0.0 
1.10 -5 0.7 0.7 0.0 0.0 0.7 
1.10 6 0.3 0.0 0.3 0.3 0.0 
Cont ro l  0.3 no t  i nves t i ga t ed  

Vicia ]aba 1.10 -4 2.0 3.7 - 1.0 
1.10 -5 0.7 2.7 1.0 0.0 0.7 
1.10 -6 0.7 0.0 0.0 1.3 0.7 
Control 2.3 not investigated 

Nigella damascena 1.10 ~ 5.5 8.5 5.5 2.5 1.5 
1.10 -~ 12.5 4.5 1.5 0.5 0.5 
1.10 -6 3.5 1.0 2.5 0.0 0.0 
Control 1.0 not investigated 

300 anaphases analyzed in Hordeum and Vicia. 200 anaphases in Ni- 
gella. - .  Few or  no a n a p h a s e s  o w i n g  to m e t a p h a s e  a c c u m u l a t i o n .  
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Fig. 1. C-metaphases induced by vinblastine [1.10-4M13 hi in Horde- 
um [ ), Vicia ( - ) and Nigella (...b 
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Fig. 2. Multipolar anaph ases induced in Nigella by vinblastine 1.10-4M 
(0) and 1.10-SM (�9 

Table II. Percentages of metaphase aberrations in Nigella damascena 

Concentration (M! Time after ~reatmen~ (h) 

0 4 8 12 24 

1.10 -4 1.7 0.3 0.7 3.0 0.0 
1.10 -~ 0.3 1.0 - - - 
Control 0.3 not investigated 2.0 

300 cells analyzed. -, Absence of C-metaphases. 

1 .10 -SMimmedia t e ly  af ter  t r e a t m e n t ,  b u t  decreased quick- 
ly w i th  the  recovery  period.  The lowest  concen t ra t ion  
only yie lded aber ra t ions  i m m e d i a t e l y  af ter  t r e a t m e n t .  

Besides the  r ad iomimet i c  aberra t ions ,  we also observed 
s t a thmok ine t i c  effects which  conf i rm for p l an t  mater ia l s  
the  da t a  ob ta ined  in an imals  so far. We not iced colchico- 
me taphase s  which  were somet imes  so numerous  t h a t  ana-  
phase  analysis  was p reven ted .  This  was the  case for bar ley  
and broad  bean  at  the  h ighes t  concen t ra t ion  b u t  i t  should 
be po in ted  out  t h a t  th is  effect  occurred somewha t  later  in 
Vicia (Figure 1). 

The modif ica t ion  of C-mitot ic  effects  runs  paral lel  to  
t he  rad iomimet ic  ones in the  3 species. Meros ta thmokine -  
t ic effects  ( incomplete  C-mitosis) were observed  all the  
t ime  which  consis ted in mul t ipo la r  anaphases  (Figure 2), 
me taphases -anaphases  suggest ing a par t ia l  d isorganiza t ion  
of spindle  fibers. 

The sens i t iv i ty  of Nigella damascena inci ted us to  ana-  
lyse fu r ther  me taphase  aberra t ions .  In  root  t ips  the  C-mi- 
to t ic  induc t ion  is roughly  p ropor t iona l  to  the  concent ra-  
t ion,  no C-metaphases  remain ing  at  the  lower concent ra-  
t ion  for dura t ion  longer t h a n  4 h af ter  t r e a t m e n t .  In  Table 
II ,  t he  chromosomal  aber ra t ions  observed main ly  con- 
sisted in breaks,  giving rise to  acentr ic  f ragments .  The 
a m o u n t  of such aber ra t ions  is ve ry  low as compared  wi th  
t h a t  ob ta ined  for anaphases .  These results  suggest  t h a t  

the  anaphase  aber ra t ions  were induced  subsequen t ly  to 
the metaphase ,  p ro b ab l y  a t  early anaphase .  They  can be 
related to  d i s tu rbances  of the  spindle  appara tus .  Their  
origin is the  same as t h a t  of mu l t ipo la r  a n a p h a s e s  
Discussion and conclusions. Nigella damascena has  always 
been repor ted  to  be a ve ry  sensi t ive p lan t  mater ia l  sui table 
for invesuga t ions  in mutagenes ls .  Thus  i t  is no t  surpr is ing 
t h a t  t he  h ighes t  a m o u n t  of ch romosomal  aber ra t ions  was 
observed wi th  t h a t  species, on the  one hand.  On the  o ther  
hand,  the  rad iomimet ic  effect  is all the  t ime low, if exist ing 
at  all, in the  two  o ther  species. Recen t  inves t iga t ions  
using d o m i n a n t  le thal  mu ta t i ons  in mouse 7 failed to de- 
tec t  mutagen ic  effects.  I t  can thus  be concluded t h a t  in all 
biological sys tems  so far inves t iga ted  the  mutagen ic  ac- 
t ion of the  v inb las t ine  is slight. However ,  the  C-mitot ic  
effect  could result  ind i rec t ly  in m u t a t i o n s  by  giving rise to 
polyploid  cells s. 

R6sumd. Des racines de Hordeum sativum, Vicia ]aba et 
Nigella damascena ont  6t6 t ra i t6es  par  des solut ions 
(1.10-4M ~ 1.10-6M) de v inblas t ine .  Chez les t rois  esp~ces, 
nous avons  pu observer  des effets s t a thmoc in6 t iques :  
C-m6taphases  e t  anaphases  mult ipolaires .  Chez Vicia et 
Hordeum, les t a u x  d ' abe r r a t ions  sont  trSs faibles;  pa r  
contre,  Nigella s 'es t  montr6e  plus sensible ~t Fact ion  ra- 
d iomim6t ique  de l 'alcaloide. 
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C h a r a c t e r i z a t i o n  o f  D N A s  f r o m  Coprinus lagopus a n d  Mucor azygospora 

Very l i t t le  in fo rmat ion  exis ts  on the  character is t ics  of fe ren t ia t ion  a t  molecular  level. BRITTEN and KOHNE 1_ 
fungal  DNAs. '  Since D N A  serves as the  basis for the  func- have  shown t h a t  t he  s tudies  of DNA:  DNA dissociat ion 
t ional  and  genet ical  d i f fe ren t ia t ion  of an organism,  i t s  and  reassociat ion react ions  give very  rel iable in format ion  
charac te r iza t ion  becomes  necessary  for any  s t u d y  of dif- regarding the  na tu re  of D N A  and  genome size ( total  D N A /  


