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w h e t h e r  t he  an imals  had  been  p re - t r ea t ed  w i t h  13CG or 
had  rece ived no p r e - t r e a t m e n t .  

This  fact ,  which  conf i rms  our p rev ious  obse rva t ions  s, * 
t e n d s  to  show t h a t  t he  effect  of BCG is increased  by  
s t imu la t ing  the  mul t ip l i ca t ion  of ceils impl ica ted  in an  
i m m u n e  reac t ion ;  th i s  ef fect  can coun te rba l ance  t h e  
pro l i fe ra t ion  of t h e  Ieukaemic cells in t he  spleen,  b u t  was 
c lear ly  abol i shed  b y  a cy tos t a t i c  drug.  

I t  is n o w  necessa ry  to  f ind ou t  t he  d u r a t i o n  of th is  
ef fect  of  BCG in t h e  p r even t ion  of t he  i m m u n e  depress ion  
bound  to  t he  d e v e l o p m e n t  of a c o m p a t i b l e  leukaemia .  
This  idea  could  have  i m p o r t a n t  app l ica t ions  in clinical  
medic ine  since i t  seems t h a t  t he  s imple  vacc ina t ion  of 
in fan t s  w i t h  BCG has  a l r eady  been  d e m o n s t r a t e d  to  have  
a r emarkab le  effect  in d imin i sh ing  the  p robab i l i t y  of t he  
d e v e l o p m e n t  of acu te  l eukaemia  in children1°. 

The second idea t h a t  emerges  f rom these  resul ts  is 
t he  danger  in p a t i e n t s  s t imu la t ed  by  BCG of subsequen t  
t r e a t m e n t  b y  cy tos ta t i c s  inc lud ing  an t iv i ra l  p roduc t s  t h a t  
have  cy tos t a t i c  act ion.  This  fear  came f rom the  resul ts  
in e x p e r i m e n t a l  an imals  and,  un fo r tuna te ly ,  has  been 
found  to  be t rue  in clinical  p rac t i ce  lL 

Rdsumd. Le BCG donn6 a v a n t  une  greffe de cellules 
leuc6miques  compa t ib l e s  a t t6nue  l 'e f fe t  immunod6pres -  
seur  du d 6 v e l o p p e m e n t  de ce t t e  leuc6mie;  il n ' a  aucun  
effet  sur  l ' i m m u n o d 6 p r e s s i o n  due  g u n  t r a i t e m e n t  ult6- 
r ieur  pa r  un cy to s t a t i que .  
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I n d u c t i o n  of  C h r o m o s o m e  A b n o r m a l i t i e s  b y  R e v e r s a l  of  C o l c e m i d  I n h i b i t i o n  in  L e u c o c y t e  C u l t u r e s  

Several  r epor t s  h a v e  shown t h a t  the  mi to t i c  i nh ib i to ry  
effect  of  colchicine and  i ts  de r iva t ives  can  be reversed  b y  
wash ing  t h e  cells free ol  t h e  d rug  and  t h e n  growing in  f resh 
d rug  free med ia  1-~. STUBBLEFIELD a n d  KLEVE~Z 3 c la imed  
t h a t a  h igher  mi to t i c  yield can  be ob ta ined  b y  us ing th i s  me-  
t h o d  and  t h a t  synchron ized  popu la t ion  of cells could be 
p roduced .  This  m e c h a n i s m  has  been  inves t iga ted  ma in ly  
in long t e r m  mono laye r  cul tures  and  as ye t  t he  effect  of 
eolcemid reversa l  on sho r t  t e r m  cul tures  has  to  be  un- 
folded. ~Ve have  been  inves t iga t ing  th i s  m e c h a n i s m  in 
h u m a n  pe r iphe ra l  blood leucocyte  cul tures  and  would  like 
to  r e p o r t  our  f indings  to  date.  

Materials and methods. Six (in dupl icate)  cul tures  were  
set  up f rom 3 a p p a r e n t l y  no rma l  females  using a s t a n d a r d  
m e t h o d  prev ious ly  descr ibed  4. 

The  t e s t  cul tures  involved  the  add i t ion  of colcemid 
(CIBA) (0.001 ~tg/ml) for 2 and  4 h af ter  t h e y  had  been  cul- 
tu red  for 48 h. The cells in all cul tures  were t hen  washed  
twice in p r e w a r m e d  H a n k ' s  solut ion r e suspended  in me- 
d ium cons is t ing  of 80% Eagle ' s  m i n i m u m  essent ia l  me-  
d ium and  20% foetal  calf serum, i ncuba t ed  for a fu r the r  
24 h a n d  t h e n  h a r v e s t e d  in the  m a n n e r  p rev ious ly  des- 
cr ibed 4. 

Cul tures  1 and  4 which  were  se t  up f rom the  f i rs t  sub-  
jec t  a n d  cu l tures  2 a n d  3 wh ich  w e r e  se t  up  f rom the  se- 
cond  sub jec t  were  t he  2 e x p e r i m e n t s  involv ing  exposure  

to coIcemid for  4 h.  Cul tures  3 and  4 were  no t  exposed to  
colcemid b u t  were  washed  s imi lar ly  and  used as cont ro ls  
to  expe r imen ta l  cu l tu res  1 and  2. Cul ture  5 was exposed  
to  colcemid for 2 h and  cu l ture  6 was  the  cont ro l ;  b o t h  
cul tures be ing  f rom t h e  t h i r d  subjec t .  The  resul ts  are 
shown in t he  Table.  

Results. 217 cells were  e x a m i n e d  f rom the  4 h t e s t  cul-  
ture  and  of these  99 (45.6%) were  hypodip lo id .  All t he  
cells wi th  45 c h r o m o s o m e s  had  a group  C c h r o m o s o m e  
missing. 70% of t he  cells w i th  less t h a n  45 ch romosomes  
had  e i ther  1 or 2 group C c h r o m o s o m e s  miss ing wi th  group  
E, F and G only min ima l ly  af fec ted .  An ex t r eme ly  h igh  
percentage  (54%) of endoredup l i ca t ed  cells was ob ta ined  
in cul ture I, 20 of (10%) the  200 cont ro l  cells had  45 or 
less chromosomes  w i t h  t h e  losses no t  be ing res t r ic ted  to  
any  one specific g roup  to  a n y  apprec iab le  ex ten t .  

The me taphase  figures f rom the  2 h expe r imen t s  were 
of ex t remely  poor  qual i ty .  H e n c e  as a resul t  only  40 ex- 
pe r imenta l  and  52 contro l  cells were  examined .  

1 R.G. I(LEINFIELD and J. E. SISKE~¢, J. Cell Biol. 3I, 369 (1966). 
o. M.E. ROMSDAHL, Expl Cell Res. 50, 463 (1968). 
a E. STU~BL~FIELV, R. KLEVEEZ, Expl. Cell Res. d0, 660 (1965). 
4 N. P. BlSttUN, W. R. M. MORTON, B. McLAVERTY, Lancet 2, 315 

(1964). 

Chromosome counts from 6 duplicate cultures 

Culture No. Exposure Chromosome No. Tetraploidy Endoreduplicated Total cells 
43 44 45 46 47 48 

1 Colcemid 4 h 19 8 5 10 4 54 100 
2 Colcemid 4 h 45 14 8 41 1 - 8 117 
3 Control 4 h - 5 2 87 6 - 100 
4 Control 4 h 3 8 2 89 - - 100 
5 Colcemid 2 h 12 5 2 17 - 4 40 
6 Control 2 h 4 2 2 43 1 - 52 
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Careful  ana lys i s  of t h e  cells w i t h  a b n o r m a l  c h r o m o s o m e  
n u m b e r s  in  b o t h  t he  con t ro l  a n d  t e s t  cu l tu re s  d id  n o t  re- 
vea l  a n y  c o n s t a n t  loss of c h r o m o s o m e s  be long ing  to  a 
specif ic  group.  

Discussion. A l t h o u g  a r e l a t i ve ly  s m a l l  n u m b e r  of cells 
h a v e  been  e x a m i n e d  f r o m  t h e  2 h co lcemid  t r e a t m e n t ;  i t  is 
a p p a r e n t  t h a t  no  specific c h r o m o s o m a l  a b n o r m a l i t i e s  a re  
i nduced  b y  t he  colcemid reversa l  process.  Howeve r ,  non -  
d i s j u n c t i o n a I  e r rors  are  a p p a r e n t  in  v iew of t h e  h i g h  per-  
c en t age  of aneup lo idy .  

The  resu l t s  f rom t h e  4 h e x p e r i m e n t s  a re  more  in te res t ing .  
I n  a d d i t i o n  to  specif ic  g roup  C c h r o m o s o m e s  be ing  in-  
v o l v e d  in n o n d i s j u n c t i o n ,  a h i g h  degree  of a n e u p l o i d y  a n d  
e n d o r e d u p l i c a t i o n  are ev iden t .  KATO a n d  YosID~, 5 re- 
p o r t e d  r a n d o m  nondis j  u n c t i o n a l  e r rors  in  ch inese  h a m s t e r  
cells a n d  in  a d d i t i o n  o b s e r v e d  t r i somies  a n d  t e t r a somies .  
A p a r t  f r om t h e  f ac t  t h a t  we are  u n a b l e  t o  c o n f i r m  t h e  
r a n d o m n e s s  of c h r o m o s o m e  loss, n o  t r i somies  or  t e t r a s o m i e s  
h a v e  been  observed .  I n  fac t  h y p e r d i p l o i d y  w i t h  t h e  r a re  
excep t ion  of t e t r a p l o i d y  a n d  e n d o r e d u p l i c a t e d  cells, were  
e x t r e m e l y  rare .  

HEREROS e t  al. e i n v e s t i g a t e d  t h e  effect  of coIcemid re- 
ve r sa l  on  b lood  l eucocy te  cu l tu res  a n d  obse rved  a h igh  in-  
c idence  of e n d o r e d u p l i c a t e d  cells. T h e i r  e x p e r i m e n t a l  
s y s t e m  is n o t  a l t o g e t h e r  c o m p a r a b l e  to  t h a t  of t h e  p r e s e n t  
r e p o r t  as t h e y  c u l t u r e d  t h e i r  cells for  6 days  d u r i n g  w h i c h  
t i m e  t h e  cells wou ld  h a v e  u n d e r g o n e  seve ra l  d ivis ions .  I n  
t h e  s y s t e m  used  in t h i s  r e p o r t  t h e  cells would  h a v e  u n d e r -  
gone  a m a x i m u m  of 2 divis ions .  N eve r t he l e s s  we h a v e  con-  
f i rmed  in  a t  l eas t  1 e x p e r i m e n t  (cu l tu re  1), t h e  h i g h  inci -  
dence  of e n d o r e d u p l i c a t e d  cells in  a d d i t i o n  to  aneup lo idy .  

T h e  colcemid c o n c e n t r a t i o n  t h a t  p e r m i t t e d  t h e  r eve r sed  
cells to  p roceed  n o r m a l l y  t h r o u g h  t h e  cell  cycle  ha s  b e e n  
r epo r t ed  b y  ROMSDAHL 2 to  v a r y  f rom cell l ine  to  cell l ine.  

Gross  c h r o m o s o m a l  a b n o r m a l i t i e s  (caused b y  m u l t i p o l a r  
mitosis)  of t h e  k i n d  descr ibed  b y  STIJBBLEFIELD et  al. ~ in  
ch inese  h a m s t e r  cells h a v e  n o t  been  obse rved  in a n y  of ou r  
mi toses  examined .  

I n  v i ew  of t h e  f ac t  t h a t  o n l y  a p r o p o r t i o n  of m i to se s  
show a b n o r m a l i t i e s  one  c a n  a s s u m e  t h a t  a c e r t a i n  p ropor -  
t i o n  of a r r e s t e d  cells m i g h t  even  a f t e r  a 2.h t r e a t m e n t  fai l  
t o  r e c u p e r a t e  comple te ly .  

T h e  effect  of t he  colchic ine  a n d  i ts  d e r i v a t i v e s  on  va r ious  
cell p o p u l a t i o n s  is c lear ly  v a r i a b l e ;  hence ,  i t  is i m p o r t a n t  
t h a t  i nves t i ga t i ons  shou ld  be  e x t e n d e d  to  cover  a wide  
r a n g e  of cell p o p u l a t i o n s  in o rder  t h a t  a more  t h o r o u g h  
knowledge  of t h e  ac t ion  of colehic ine  be a q u i r e d  s. 

Zusammen[assung. Mensch l i che  Leukozy t en ,  die v o r h e r  
2 resp.  4 h de r  \ V i r k u n g  yon  Colcemid  ausgese t z t  w o r d e n  
waren ,  e r g a b e n  in  Z e l l k u t t u r e n  45 resp.  fiber 50% Zel len 
m i t  45 oder  wen ige r  C h r o m o s o m e n  im Verg le ich  zu 10% 
in K o n t r o l l k n l t u r e n  o h n e  Colcemid.  
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1Dber die Wirkung von Na-Diphosphat auf ein Lymphosarkom der M a u s  

Ki i rz l ich  h a t t e  PETERS 1 beschr i eben ,  dass  Na4P20  ~ bei 
K a l t b l i i t l e r n  e ine  c y t o s t a t i s c h e  W i r k s a m k e i t  besi tze.  Die  
A n w e n d u n g  erfolgte  lokal  bzw. als Z u s a t z  z u m  Wasser ,  in  
d e m  die F i sche  l eb ten .  U n s  in te ress i e r t e  nun ,  ob  dieser  
B e f u n d  auf  W a r m b l i i t l e r  zu i i b e r t r a g e n  ist. M~usen  m i t  
eben  t a s t b a r e m  N e m e t h - K e l l n e r - L y m p h o s a r k o m  wurde  
Na4P~O 7 i n t r a t u m o r a l  in j i z ie r t  bzw.  in  e iner  a n d e r e n  Ver-  
suchs re ihe  in D M S O  a u f g e n o m m e n  u n d  p e r c u t a n  appl i -  
ziert .  Als  H 6 c h s t d o s i s  w u r d e n  0,9 mg /20  g Maus  v e r t r a -  
gen, d re i  G r u p p e n  w u r d e n  m i t  0,9 rag, m i t  0,6 m g  bzw. 
0,3 m g  je  5 X b e h a n d e l t .  P e r c u t a n  w a r e n  die 0,9 m g  k a u m  
ver t r~g l ich ,  n a c h  de r  3. A p p l i k a t i o n  m u s s t e  die T h e r a p i e  

Dosis Applikation Durchschnittliehes 
Tumorgewicht 

0,9 rag/20 g / 2,61 g 
0,6 mg/20 g intratumoral 2,74 g 
0,3 mg/20 g I 5 × 2,43 g 
0,9 mg pereutan 4,10 g 
Kontrollen 2,51 g 

a b g e b r o c h e n  werden .  Des  T u m o r w a c h s t u m  w u r d e  d u r c h  
t i igl iche Messung  kon t ro l l i e r t .  D a  der  W a c h s t u m s i m p e t u s  
g le ichar t ig  war ,  w u r d e n  die Tiere  a ln  10. Tag  n a c h  Ver-  
s u c h s b e g i n n  g e t 6 t e t  u n d  das  d u r c h s c h n i t t l i c h e  T u m o r g e -  
w i c h t  b e s t i m m t .  I n  de r  Tabe l le  s ind die W e r t e  aufgeff ihr t .  
D a r a u s  geh t  k la r  he rvor ,  dass  des  N e m e t h - K e l l n e r -  
L y m p h o s a r k o m  der  Maus  d u r c h  N a a P 2 0  7 n i c h t  g e h e m m t  
wird,  w e n n  es i n t r a t u m o r a l  app l i z i e r t  wird.  W i r d  es in  
D M S O  a u f g e n o m m e n  u n d  auf  den  T u m o r  au fge t ragen ,  
d a n n  wird  de s  ~Vachs tum sogar  s t imu l i e r t .  

Summary. Tes t s  were  m a d e  to  d e t e r m i n e  w h e t h e r  
Na4P207, w h i c h  is e f fec t ive  a g a i n s t  m a l i g n a n c i e s  in  fish, 
has  also a n  effect  o n  t u m o u r s  in  mice.  The  N e m e t h - K e l l -  
n e r - L y m p h o s a r c o m a  used d id  no t  r eac t  to  t h e  c o m p o u n d ,  
e i t he r  a f t e r  i n t r a t u m o r a l  or a f t e r  p e r c u t a n e o u s  appl ica-  
t ion .  
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