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The  d a t a  p r o v i d e d  b y  t he  2 exper imen t~  are g iven  
s e p a r a t e l y  in t he  Table ,  wh ich  c lear ly  revea ls  a pos i t ive  
resul t .  The  h o m o g e n e i t y  be tween  t he  two sets  of d a t a  is 
r emarkab l e ,  as also t he  s imi lar  response  to all 3 insul in  
doses. The  n u m b e r  of cell l ines o b t a i n e d  is 13/120, i.e. 
10.83%. The  on ly  cell l ine o b t a i n e d  w i t h l o u t  insu l in  (i.e. 
1/40 or 2.5%) cor responds  to expec ta t ion ,  since i t  conforms  
to  t h e  resu l t s  o b t a i n e d  b y  t h e  a u t h o r s  a l r eady  quoted .  
A t  t he  p r e s e n t  da t e  (end of Oc tobe r  1975), 9 l ines are on  
t he i r  way  to  b e c o m i n g  es tab l i shed ,  i.e. to  r each  t he  con-  
v e n t i o n a l  n u m b e r  of passages  (70). 4 f u r t h e r  l ines are in  a n  

earl ier  s tage.  A p r e l i m i n a r y  s u r v e y  to  d e t e r m i n e  the  ca ryo-  
t y p e  of t h e  l ines o b t a i n e d  ind ica tes  t h a t  all  of t h e m  are 
p r e d o m i n a n t l y  diploid.  The  i n d i v i d u a l  ch ro mo s o mes  look 
n o r m a l  or close to  no rma l i t y .  

As a genera l  conclus ion  i t  seems t h a t  in su l in  increases  
s ign i f i can t ly  c o n t i n u o u s  g r o w t h  in p r i m a r y  cu l tu res  of 
e m b r y o n i c  cells of Drosophila. T h e  ac t ion  m e c h a n i s m  of 
insu l in  r e m a i n s  to  be  ascer ta ined ,  as also t h e  o p t i m a l  
dose. T h e  lack of di f ference b e t w e e n  t h e  resu l t s  of t h e  3 
doses emp loyed  m a y  s ignify  t h a t  all were far  above  t h e  
m i n i m u m  requ i red  for in f luenc ing  cell g rowth .  

N u c l e a r  P r o j e c t i o n s  in T u m o u r  Cel ls  and  Large  C h r o m o s o m e  M a r k e r s  

G. L. CASTOLDI, G. D. GRUSOVIN, M. GUALANDI a n d  G. L. SCAPOLI 

Clinica Medica Generale, Universit~ di Ferrara, I-d4IOO-Ferrara (Italy), 2g December 7975. 

Summary. The  app l i ca t ion  of b a n d i n g  t echn iques  on cytological  smears  f rom pleura1 effusion in a case of h i s t iocy t ic  
s a r coma  has  p rov ided  d i rec t  ev idence  for cor respondence  b e t w een  nuc lea r  p ro jec t ions  in  t u m o r  cells a n d  ex t r a  large 
c h r o m o s o m e  m a r k e r s  obse rved  in t he  neoplas t ic  k a r y o t y p e  o b t a i n e d  b y  d i rec t  p repa ra t ions .  

Severa l  a u t h o r s  1-4 h a v e  r epo r t ed  t h e  presence  of 
nuc lea r  p ro j ec t ions  in  t h e  i n t e rphase  nuclei  of va r ious  
t u m o u r s  in assoc ia t ion  w i t h  large  c h r o m o s o m e  markers .  
These  p ro t ru s ions  are read i ly  obse rved  in well  f l a t t ened  
neoplas t ic  cells of t he  c h r o m o s o m e  p r e p a r a t i o n s  as well as 
in  cyto logica l  smears ,  h is to logical  sect ions  5, and  even  in 
b locks  p r e p a r e d  f rom neoplas t ic  p leura l  effusions6.The 
size of t he  c h r o m o s o m e  m a r k e r s  a n d  t h e  nuc lea r  v o l u m e  
a p p e a r  to  inf luence  s ign i f i can t ly  t he  obse rva t i on  of t h e  
p ro jec t ions :  in fac t  a b n o r m a l l y  long ch romosomes  an d  
diploid  or hypod ip lo id  sets  seem to f a v o u r  t he  de t ec t ion  
of these  nuc lea r  ex t rus ions  6. 

In  th i s  connec t ion  we should  like to  add  d i rec t  ev idence  
t h a t  t h e  nuc lea r  p ro jec t ions  do in fac t  co r respond  to  t h e  
presence  of e x t r e m e l y  long c h r o m o s o m e  marker s .  

Di rec t  c h r o m o s o m e  p rep a ra t !o n s  f rom a p leura l  effusion 
in a p a t i e n t  af fected b y  h i s t iocy t i c  s a r co ma  showed in 
94% of t h e  m e t a p h a s e s  the  presence  of a pseudodip lo id  
k a r y o t y p e  cha rac t e r i zed  b y  a g i a n t  s u b m e t a c e n t r i c  
c h r o m o s o m e  (Figure  1) whose  l e n g t h  was a p p r o x i m a t e l y  
2, 5 t imes  t h e  l e n g t h  of t h e  long a r m  of the  A 1 chromosome.  
B a n d i n g  t echn iques  w i t h  qu inacr ine7  an d  t ryps inS  
d e m o n s t r a t e d  t h a t  th i s  a b n o r m a l  c h r o m o s o m e  was con-  
s t i t u t e d  b y  a whole  A 1 c h r o m o s o m e  jo ined w i th  a large 

Fig. 1. Pseudodiploid metaphase showing a giant submetacentric 
chromosome marker (arrow). Direct preparation from pleural effu- 
sion. 

Fig. 2. Structural constitution of the marker chromosome demon- 
strating the involvement of a whole A 1 chromosome and a large 
segment of the q arm of a Ca0 chromosome (trypsin banding techni- 
que). 
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segment  a lmos t  cor responding  to the  long a rm of a C10 
chromosome (Figure 2). Since the  cytological  examina t i on  
of the  pleural  sed imen t  in our  p a t i en t  showed single 
p r o m i n e n t  nuclear  pro jec t ions  in mos t  of the  cells and  of 
the  spon taneous  mi toses  (Figure 3), these  p repa ra t ions  
were t r ea t ed  wi th  the  convent iona l  G band ing  t echn iques  
in order  to iden t i fy  d i rec t ly  on the  cytological  smears  t he  
na tu re  of the  ex t ruded  chromosome arms.  Bes t  resul ts  
were ob ta ined  by  employing  t ryps in  digest ion s for a 
r a the r  long period of incubat ion  (up to 30 min).  

In  our case 7 2% of t he  spon taneous  me taphase s  showed,  
af ter  t ryps in  t r e a t m e n t ,  t h a t  the  ex t ruded  ch romosome  
segments  were ac tual ly  cons t i t u t ed  by  the  t e rmina l  
por t ions  of the  marker  ch romosome observed in the  sui t-  
ably  sp readed  me taphases  (Figures 4). No preferen t ia l  
p a t t e r n  of ex t rus ion  of the  pro jec t ions  was observed,  since 
b o t h  p rox imal  and dis ta l  segment  of the  marke r  chromo-  
some were equal ly  d i s t r ibu ted  in the  b an d ed  spon taneous  
mitoses.  

These results  suggest  t h a t  the  de tec t ion  of a ve ry  h igh  
n m n b e r  of mitoses w i th  ex t ruded  segments ,  cor responding  
to ext ra- large  chromosomes ,  is an indirect  conf i rmat ion  
of the  fact  t h a t  abnorma l  markers  a p p a r e n t l y  encounte r  
a normal  division dur ing  the  mi to t ic  process,  bu t  t h a t  
the i r  organiza t ion  in the  in terphas ic  nuclei  m a y  still  
require fu r ther  elucidat ion.  

Fig. 3. Different features of an interphasic nucleux and spontaneous 
mitotic figures showing the protrusion of single projections: a) inter- 
phasic nucleus; b) prophase; c, d) nletaphases; e) anaphasie picture 
demonstrating the presence of the giant marker as an elongated 
chromosome protruding from the masses of the migrated chromoso- 
mes. N~ay-Grtinwald - Giemsa; a, b, c, d) • 1,300; e) • 2,400. 
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Fig. 4. Spontaneous mitoses in 
cytological preparations treated 
with trypsin and denlostrating the 
extrusion of the arms of a chro- 
mosome with the same banding 
pattern of the proximal (b) or 
distal (a) portion of the marker 
chromosome (M). 


