
[15. VII. 1956j Kurze Mitteilungen - Brief Reports 255  

t u r  v o r h a n d e n .  Die  v o n  O'KELLEY u n d  CARI< 5 b e o b a c h -  
t e t e n  granul~t ren  T e i l c h e n  s ind  unse re s  E r a c h t e n s  n i c h t  
Ze l lu losepar t ike l ,  s o n d e r n  u n v o l l s t / i n d i g  e n t f e r n t e  In -  
k ru s t en .  

Die  a n  de r  Sp i t ze  s eh r  d f inne  Z e l l u l o s e m e m b r a n  wi rd  
nach  h i n t e n  d u r c h  A n l a g e r u n g  n e u e r  S t r i inge  vers t~irkt ,  
wobei  a b e t  d ie  u r sp r i i ng l i che  S t r e u u n g s t e x t u r  e r h a l t e n  
b l e ib t  (Abb .  3). N a c h  SCHOcH-BoDMER 4 is t  da s  F l ~ c h e n -  
w a c h s t u m  n u r  au f  die e r s t e n  4-7/~ e iner  S c h l a u c h s p i t z e  
besch r / ink t .  E i n e  U m o r i e n t i e r u n g  de r  F ib r i l l en  er fo lg t  
d a n n  n i c h t  m e h r ,  wel l  d ie  M e m b r a n  k e i n e  nach t r f ig l i che  
D e h n u n g  er le idet .  V e r e i n z e l t  f a n d e n  wi r  in d e n  Quer -  
s c h n i t t e n  d u t c h  die Gr i f fe l  a u c h  l ' o l l e n s c h l ~ u c h e  m i t  
zwe i sch ich t igen  M e m b r a n e n ,  wobe i  die i n n e r e  L am e l l e  
ebenfa l l s  e ine  S t r e u u n g s t e x t u r  au fwies  (Abb.  4). W i t  bei 
den  m e i s t e n  P f l a n z e n z e l l e n  k a n n  s u c h  h ie r  e ine n a c h -  
t r f igl iche V e r s t / i r k u n g  de r  M e m b r a n  d u r c h  eine neue  
S c h i c h t  er fo lgen.  Bei  Zel len  m i t  e x t r e m e m  Sp i t zen -  
w a c h s t u m  b l e i b t  also die F ~ h i g k e i t  de r  M e m b r a n b i l d u n g  
n i c h t  n u r  au f  d ie sen  A b s c h n i t t  beschr~Lnkt. Als we i t e re  
M e m b r a n b i l d u n g e n  mt i s sen  wir  a n c h  die Ca l lu sp f rop fen  
im h i n t e r e n  Teit  d e r  Sch l / iuche  a n s e h e n .  E i n e  I n n e n -  
s t r u k t u r  d ieser  Geb i lde  k o n n t e n  w i t  in d e n  D i i n n s c h n i t -  
t en  n i c h t  e r k e n n e n ;  sie e r s c h i e n e n  i m m e r  h o m o g e n .  

V e r g l e i c h e n  w i t  n u n  die i m  Gr i f fe l  g e w a e h s e n e n  Pol-  
l e n s c h l g u c h e  m i t  den  au f  A g a r  g e k e i m t e n ,  so e r k e n n e n  
wit,  dass  d u t c h  die \ ¥ a c h s t u m s h e t n m u n g  die W a n d  
d i c h t e r  g e w o r d e n  i s t  (Abb.  2, 5). D iese r  B e f u n d  d e u t e t  
d a r a u f  h in ,  dass  be i  g e h e m m t e m  \ V a c h s t u m  je  F l g c h e n -  
e inhe i t  m e h r  F i b r i l l e n  d e p o n i e r t  w e r d e n  als in  d e n  frei- 
w a c h s e n d e n  Po l l ensch l f iuehen .  E i n e  -A, n d e r u n g  in de r  
A n o r d n u n g  de r  E ib r i l l en  e r fo lg t  d a b e i  n i ch t ,  d e n n  die 
S t r e u n n g s t e x t u r  b l e i b t  f r a m e r  e r h a l t e n .  

i m  L i c h t m i k r o s k o p  zeigen die Le i t ze l l en  des Griffcls  
eine k o l l e n c h y m a r t i g e  S t r u k t u r .  A us  d e n  e l e k t r o n e n -  
m i k r o s k o p i s c h e n  A u f n a h m e n  (Abb.  4) e r s i e h t  m a n ,  dass  
die Z e l l w a n d  n u t  aus  e iner  P r i m ~ r m e m b r a n  b e s t e h t .  
T y p i s c h e  K o l l e n c h y m z e l l e n  m i t  a b w e c h s e l n d e n  Sch ich-  
ten  aus  P e k t i n  u n d  Zel lu lose  f eh len  ganz .  Die  kol len-  
c h y m g h n l i c h e  S t r u k t u r  de r  Le i t ze l l en  is t  d a h e r  n u r  au f  
die a b n o r m  s t a r k  a u s g e b i l d e t e  M i t t e l l a m e l l e  zu r i i ckzu-  
f i ihren.  

K..-~{0HLETHALER u n d  H.  F. LINSKENS 

Ins t i tu t  ]iir Allgemeine Botanik  der Eidgen6ssischen 
Technischen Hochschule (Laboratorium /i~r Elektronen- 
mikroskopie), Zi~rich, den 79. M d r z  7956. 

S u m m a r y  

E l e c t r o n  m i c r o g r a p h s  were  m a d e  of t h e  cel lu lose  p a r t  
of t he  celt  wal ls  of po l len  t u b e s  of  2Petunia hybrids,  
grown in  selfed se l f -s ter i le  p l a n t s  a n d  on  a g a r  p la tes .  In  
s ter i le  p l a n t s  t h e  t u b e s  s h o w e d  d e n s e r  m e m b r a n e s  b u t  
the  o r i e n t a t i o n  of t h e  ce l lu lose  s t r a n d s  is t h e  s a m e  as  in  
ceils g e r m i n a t e d  on  agar .  

yea r s  x, a n d  i t  is c o n s i d e r e d  to  be  t h e  r e s u l t  of nuc le ic  
ac id  p r e c i p i t a t i o n  d u r i n g  t h e  s t a i n i n g  process  2. BRAUN- 
STEINER a n d  BERNHARD a cou ld  no t  d e t e c t  f i l a m e n t s  in  
r e t i cu locy t e s  e x a m i n e d  in t h e  e l e c t r o n  mic roscope  fol low- 
ing h a e m o l y s i s  m a d e  in s u s p e n s i o n  in d i s t i l l ed  w a t e r .  
E l e c t r o n  m i c r o s c o p e  s t u d i e s  in  t h i s  l a b o r a t o r y  h a v e ,  
howeve r ,  s h o w n  t h e  e x i s t e n c e  of f i l a m e n t s  ins ide  re t i -  
cu locy te s  (Fig. 1 a n d  2) in  b lood  s m e a r s  h a e m o l y z e d  
a f t e r  p a r t i a l  d ry ing ,  or c i r c u l a r  f o r m s  w h e n  h a e m o l y s i s  
was  m a d e  in s u s p e n s i o n  in d i s t i l l ed  wa te r .  F o r m s  t h a t  
c a n  b e  c o n s i d e r e d  i n t e r m e d i a t e  b e t w e e n  f i l a m e n t s  a n d  
c i r cu l a r  fo rms  were  o b t a i n e d  b y  m o d i f y i n g  t h e  h a e m o l y s i s  
c o n d i t i o n s  4. 

I n  th i s  c o m m u n i c a t i o n ,  e v i d e n c e  is p r e s e n t e d  t h a t  t h e  
f i l a m e n t s  p r e v i o u s l y  d e s c r i b e d  in h a e m o l y z e d  r e t i cu lo -  
cy tes  also ex i s t  in  i n t a c t  r e t i c u l o c y t e s  a n d  t h a t  t h e y  h a v e  
t h e  c h a r a c t e r i s t i c  m i t o c h o n d r i a l  s t r u c t u r e .  T h i s  is s h o w n  
b y  e l e c t r o n  m i c r o s c o p y  ~ a n d  is b r o u g h t  o u t  b y  t h e  s t a i n -  
•ng p r o p e r t i e s  of m i t o c h o n d r i a .  

To inc rease  t h e  n u m b e r  of r e t i c u l o c y t e s  in  blood,  5 -6  
m l  h e a r t  b l eed ings  were  m a d e  in  350-400  g gu inea-p igs ,  
3 d a y s  be fo re  p r e p a r a t i o n .  No  n u c l e a t e d  e r y t h r o c y t e s  
were  o b s e r v e d  in t h e s e  p r e p a r a t i o n s .  T h e  p e r c e n t a g e  of 
r e t i c u l o c y t e s  in  r ed  cells was  a b o u t  8 0  in  b o t h  s m e a r s  
for  o p t i c a l  m i c r o s c o p y  a n d  e l ec t ron  mic roscope  p r e p a r a -  
t ions .  

S u p r a - v i t a l  s t a i n i n g  of r e t i c u l o c y t e s  as p e r f o r m e d  w i t h  
J a n u s  g r e e n  B s h o w e d  t h e  f i l a m e n t s  a n d  g r a n u l e s  in  
b lue -g reen .  F i l a m e n t s  are  also to  be  seen w i t h  t h e  d y e  
in s m e a r s  of t h e s e  s t a i n e d  cells w h e n  the se  h a v e  b e e n  
h a e m o l y z e d  a f t e r  p a r t i a l  d ry ing .  S t a i n i n g  of h a e m o l y z e d  
s m e a r s  was  also m a d e  a c c o r d i n g  to ALTMANN a n d  RE- 
GAUD'S m e t h o d s ,  b y  w h i c h  r e t i c u l o c y t e s  show t h e  fi la- 
m e n t s  s t a i n e d  in red  b y  fuchs in  acid a n d  d a r k  b lue  b y  
h a e m a t o x y l i n .  Hence ,  t h e  c o n c l u s i o n  c a n  be  d r a w n  t h a t  
b o t h  s u p r a - v i t a l  s t a i n i n g  a n d  h a e m o l y s i s  a f t e r  d r y i n g  
e x h i b i t  t he  same  f i l a m e n t o u s  s t r u c t u r e  a n d  t h a t  t h e s e  
I i l a m e n t s  possess a n  a f f i n i t y  for  m i t o c h o n d r i a l  s t a in s .  

S a m p l e s  for  e l ec t ron  m i c r o s c o p y  were  p r e p a r e d  b y  
s u s p e n d i n g  red cells of a few d r o p s  of b lood,  i m m e d i a t e l y  
a f t e r  b leed ing ,  in 1~/o b u f f e r e d  (pH = 7 .2-7 .4)  i so ton ic  
osmic  acid so lu t i on  a n d  f ix ing  for  30 r a in ;  d e h y d r a t i o n  
a n d  e m b e d d i n g  in  a m i x t u r e  of m e t h y l  a n d  b u t y l  
m e t h a e r y l a t e  were  ca r r i ed  o u t  a c c o r d i n g  to  :PALADE 5. 
Sect ions  were c u t  w i t h  a P o r t e r - t ~ l u m  m i c r o t o m e  a n d  
e x a m i n e d  in a S i emens  e l e c t r o n  m i c r o s c o p e  U M  I 0 0 b  a t  
60 kV a t  6700 X m a g n i f i c a t i o n .  

R e t i c u l o c y t e  s ec t ions  were  i d e n t i f i e d  in  t h e  e l ec t ron  
mic roscope  b y  t h e  d i f f e rence  f r o m  t h e  c h a r a c t e r i s t i c  
a spec t  of e r y t h r o c y t e s  a n d  l e u c o c y t e s  ~. E r y t h r o c y t e s  a re  
h o m o g e n e o u s  a n d  possess  g r e a t  s c a t t e r i n g  power  for  
e l ec t rons  d u e  to  h i g h  h a e m o g l o b i n  c o n t e n t ,  w h e r e a s  
r e t i c u t o c y t e s  a p p e a r  h e t e r o g e n e o u s  a n d  less dense  t o  
e l ec t rons  (Fig. 3). A c o n t i n u o u s  t r a n s i t i o n  in a p p e a r a n c e  
can  be  o b s e r v e d  f rom r e t i c u l o c y t e s  to  a d u l t  e r y t h r o c y t e s ,  
w h i c h  is pos s ib ly  r e l a t e d  to  t h e  inc rease  in  h a e m o g l o b i n  

Electron Microscopy of Thin Sections 
of Reticulocytes* 

l~e t i cu locy tes  a re  y o u n g  a n u c l e a t e d  e r y t h r o c y t e s  w i t h  
a ba soph i l i c  s t r u c t u r e  e v i d e n c e d  b y  v i t a l  s t a in ings .  
This  s t r u c t u r e  ha s  b e e n  t h e  s u b j e c t  of s t u d y  in  r e c e n t  

* This study has been aided by a grant from the Consetho National 
de Pesquisas (Brazil). 
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c o n t e n t .  I n s ide  the  r e t i c u l o c y t e s  a re  f o u n d  r o u n d ,  long  
bodies ,  wh ich  c o n s t i t u t e  t h e  f i l a m e n t s  o b s e r v e d  in t h e  
h a e m o l y z e d  smear s .  All bod ies  s h o w  t h e  c h a r a c t e r i s t i c  

c o r r e s p o n d i n g  to  vacuo les ,  t h e  e x i s t e n c e  of w h i c h  in 
r e t i c u l o c y t e s  was  r e p o r t e d  b y  BESSlS v u s i n g  t he  p h a s e -  
c o n t r a s t  mic roscope .  

Fig. 1. Electr¢m micrograph of a smear of retlculocyte R and eryth- 
rocytes E. Haemolysis after partial drying. 

Fig. 3.-Electron inicrograph of a thin section of reticulocyte R show- 
ing mitoehondria m and erythroeytes E. Osmie acid fixation in iso- 

tonic medium. 

m i t o c h o n d r i a l  s t r u c t u r e  (Fig. 4), w i t h  a l i m i t i n g  m e m -  
b r a n e  a n d  i n t r a m i t o c h o n d r i a l  b a n d s  or lalnellaeS; a r r ow  
a p o i n t s  to  a sec t ion  a l o n g  t h e  long  ax is  of one  of t h e s e  
long  bodies ,  a n d  a r rows  b to  inc l ined  c r o s s - s e c t i ons ;  

C h a n g e s  in v o l u m e  of m i t o c h o n d r i a  in h y p o t o n i c  m e d i a  
h a v e  b e e n  o b s e r v e d  b y  LEwIs  a n d  L x w I s  s a n d  r e c e n t l y  
b y  ZOLLINGER 9 w i t h  t h e  p h a s e - c o n t r a s t  mic roscope .  
Specia l  a t t e n t i o n  h a s  t h u s  been  pa id  to  t he  sa l t  concen-  

Fig. '2.-Electron micrograph of the filaments inside the retieulocyte. 
Haeraolysis after partial drying. Shadowed with chromiHm, lb °. 

a r rows  c po in t  to  Cross-sec t ions  of long  or g r a n u l a r  m i t o -  
c h o n d r i a ;  a r row d p o i n t s  to  a n  el l ipt ical ,  t r a n s p a r e n t  
reg ion  obse rved  in m a n y  r e t i c u l o c y t e  sec t ions ,  p o s s i b l y  

Fig, 4.-q~lectron micrograph of a thin section of reticuloeyte. Arrows 
a, b and c point to mitochondria; arrow d to a vacuole. Osmie acid 

fixation in isotonic medium. 

7 M. BESStS, Traitd de Cytologie Sanguine (Paris, 195.1), p. '219. 
M. R. LEwis and \¥. H. LEwis, Amer. J. Anat. 17, 839 (1915). 

9 H. U. ZOLLINGER, Amer. J. Path. 2if, 569 (1948). 
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t r a t i ons  in  t he  f i x a t i o n  m e d i u m  w h e n  p r e p a r i n g  re t icu lo-  
cy tes  for  e l ec t ron  mic roscopy .  F i g u r e  5 shows  a re t icu lo-  
cy te  f ixed  b y  f o r m a l i n  in  h y p o t o n i c  m e d i u m  a n d  s t a i n e d  
w i th  p h o s p h o t u n g s t i c  acid,  g iv ing  ev idence  of t he  
changes  t h a t  occur  w i t h  t h e  m i t o c h o n d r i a l  f i l a m e n t s  in  
which  t h e  i n t e r n a l  b a n d s  a re  st i l l  d i scern ib le ,  b u t  a l r e a d y  
show a n  inc rease  in d i a m e t e r  a n d  in  t h e  d i s t a n c e  b e t w e e n  
t he  m i t o c h o n d r i a l  b a n d s .  These  o b s e r v a t i o n s  on  t he  
m i t o c h o n d r i a l  n a t u r e  of t h e  f i l a m e n t  a d d  f u r t h e r  s u p p o r t  
to  t h e  h y p o t h e s i s ,  s u g g e s t e d  in a p r e v i o u s  p a p e r  4, t h a t  
t he  d i f f e r en t  m o r p h o l o g y  o b s e r v e d  in r e t i cu locy te s  
h a e m o l y z e d  u n d e r  v a r i o u s  c o n d i t i o n s  is due  to  o smot i c  
effects.  T h e  a spec t  of r e t i c u l o c y t e s  o b s e r v e d  b y  BRAUN- 
STEINER a n d  ]3ERNHARD 3 in e l ec t ron  mic roscope  p r e p a r a -  
t ions  a f t e r  h a e m o l y s i s  in  d is t i l led  w a t e r  c an  also be  
exp l a ined  b y  osmot i c  effects.  

Fig. 5.-Electron micrograph of a thin section of reticulocyte with 
swollen mitoehondria m. Formalin fixation in hypotonic medium. 

Stained with phosphotungstic acid. 

F r o m  t h e  a b o v e  o b s e r v a t i o n s ,  i t  is s t r o n g l y  s u g g e s t e d  
t h a t  t h e  " s u b s t a n t i a  g r a n u l o - f i l a m e n t o s a "  in  b leed ing  
a n a e m i a s  is a p r e - e x i s t e n t  s t r u c t u r e  ins ide  t h e  re t icu lo-  
eyte  a n d  t h a t  i t  is of m i t o c h o n d r i a l  n a t u r e  or  c a n  origi- 

n a t e  f rom m i t o c h o n d r i a  d u r i n g  t h e  m a t u r a t i o n  process  
of the  cell. 

A. ~BRUNNER jr.,  A. VALLEJO-FREIRE, 
a n d  P. SouzA SANTOS 

Laboratorio de Virus ,  Ins t i tu to  Bu tan tan ,  Sao Paulo,  
Brasil ,  M a r c h  6, 1956. 

Z u s a m m e n [ a s s u n g  

R e t i k u l o z y t e n  yon  M e e r s c h w e i n c h e n ,  in d e n e n  AnXmie 
d u r c h  B l u t e n t z u g  h e r v o r g e r u f e n  w o r d e n  war ,  w u r d e n  in 
D i i n n s c h n i t t e n  e l e k t r o n e n m i k r o s k o p i s c h  u n t e r s u c h t .  Da-  
bei w u r d e n  d iese tben  f i l a m e n t 6 s e n  K 0 r p e r  m i t  c h a r a k -  
t e r i s t i sche r  M i t o c h o n d r i e n s t r u k t u r ,  die a u c h  n a c h  tei l-  
weiser T r o c k n u n g  h&molys i e r t e r  A u s s t r i c h e  v o n  Re t iku lo -  
zy ten  a u f t r e t e n ,  g e f u n d e n .  Diese F i l a n t e n t e  f o r m e n  die 
du rch  V i t a l f A r b u n g  ( J a n u s g r t i n  ]3) da rge s t e l l t e  i nne re  

S t r u k t u r  d e r  R e t i k u l o z y t e n  u n d  bes i t z en  A f f i n i t ~ t  zu 
d e n  spez i f i schen  M i t o c h o n d r i e n f a r b s t o f f e n .  Auf  G r u n d  
d ieser  F e s t s t e l l u n g e n  wi rd  d ie  N a t u r  de r  ( ( subs t an t i a  
granulo-f i lamentosa~> fiir  m i t o c h o n d r i e n a r t i g  u n d  s o m i t  
prS.exis tent  geha l t en .  

Act ion  de la t r i 6 t h y l 6 n e m 6 1 a m i n e  s u r  les  m i t o s e s  
de s e g m e n t a t i o n  de l'oeuf de P leurod61e  

L ' a c t i o n  su r  la  m i t o s e  de la 2, 4, 6 - t r i 6 t h y l ~ n e i m i n o  
1, 3, 5 - t r i az ine  ou t r i 6 t h y l 6 n c m 6 1 a m i n e  (TEM) a f a i t  
l ' o b j e t  des  t r a v a u x  de BIESELE et col. t, su r  des  m6r i s -  
t6mes  r ad i cu l a i r e s  d ' A l l i u m  cepa, de PLUMMER et col. ~, 
sur  des c u l t u r e s  de f i b r o b l a s t e s  de Poule t ,  de ROSE, HEN- 
DRY et  WALPOLE 3, s u r  le t e s t i cu le  du Ra t ,  e t  de  R o s s  4, 
sur  Vicia  /aba. MEIER, 1)ESAULLES et  LOUSTALOT 5 o n t  
c o m p a r 6  son  a c t i o n  i n h i b i t r i c e  su r  le d 6 v e l o p p e m e n t  d u  
g r a n u l o m e  e x p 6 r i m e n t a l  e t  su r  celui  de d ive r ses  t u m e u r s  
du  Ra t .  

Les  o~ufs en  s e g m e n t a t i o n  de  Pleurodeles  wal t l i i  
Michah .  o n t  6t6 t r a i t 6 s  p a r  des so lu t i ons  de T E M ,  6che-  
lonn~es de 1/400 & 1/12000. Ils o n t  ~t6 fixes, apr~s  des  t e m p s  
var iab les ,  au  s u b l i m e - c o b a l t ,  inc lus  au m 6 t h y l - s a l i c y l a t e  
de cel lo idine  e t  c o l o r ,  s p a r  la m 6 t h o d e  de FLEMMING, 
s u i v a n t  une  t e c h n i q u e  qu i  a 6t6 expos6e a i l leurs  6. N o u s  
r6 sumerons  les conc lus ions  t i r~es  de l ' e x a m e n  de p lus  de  
300 ceufs, coup~s  e n  s~rie. 

1 ° Agglu t ina t ion  des oeu/s. L a  T E M ,  a u x  c o n c e n t r a -  
t ions  de 1/~00 h 1/2000, p r o d u i t  u n e  for te  a g g l u t i n a t i o n  des  
ceufs, qui  se co l len t  e n t r e  eu x  p a r  leur  m e m b r a n e  v i t e l l ine .  
Ce p o u v o i r  a g g l u t i n a n t  d i s p a r a t t  d a n s  les s o l u t i o n s  
vieillies, d o n t  Fac t ion  s u r  les c h r o m o s o m e s  pers i s t e ,  
pe ine  a t t6nu~e ,  e t  a u x  c o n c e n t r a t i o n s  in f6 r ieures  & 1/4000. 

2 ° Act ion  sur  le clivage et sur  la polaritd. P e n d a n t  les 
p r emie r s  cycles de  s e g m e n t a t i o n ,  la  T E M  n ' i n h i b e  pas  
la s e g m e n t a t i o n ,  mSme  si elle c o m m e n c e  ~ p 6 n ~ t r e r  d a n s  
le c y t o p l a s m e  a u s s i t 6 t  apr~s  la  f 6 c o n d a t i o n .  E l l e  ne  
modi f ie  pas  la po la r i t~  du  fuseau,  ni  [ ' a s p e c t  des  s p h 6 re s  
et  des as ters ,  s au l  c e p e n d a n t  d a n s  d e u x  cas :  1 ° q u a n d  
elle agi t  a u s s i t 6 t  ap rbs  la f 6 c o n d a t i o n  e t  que  les oeufs s o n t  
p a r t i c u l i ~ r e m e n t  sens ib les :  on  o b t i e n t  a lors  des  m o r u l a s  
(5. 16 b l a s t o m ~ r e s  p a r  exemple},  qu i  c o n t i e n n e n t  seule-  
m e n t  1 ou 2 n o y a u x ,  d ~ p o u r v u s  de  po l a r i t 6 ;  2 ° ~ la f in  
de la s e g m e n t a t i o n ,  q u a n d  la p u i s s a n c e  des  p61es di- 
m i n u e  n o r m a l e m e n t ,  ce q u i  r e n d  le fu seau  p lus  vu l -  
n6rable .  D a n s  les cas  i n t e r m 6 d i a i r e s ,  o n  p e u t  o b s e r v e r  
une  d i s soc ia t ion  e n t r e  la  s e g m e n t a t i o n  e t  l ' a c t i v i t 6  des  
p61es, qu i  c o n t i n u e ,  d ' u n e  p a r t  e t  la c h r o m a t i n e  a l t6-  
r6e, qu i  6volue  d i f f i c i l emen t ,  d ' a u t r e  p a r t ,  d 'oh  les 
mi toses  p lu r ipo la i r e s  (Fig. 1) e t  tmrfo is  la  l i b 6 r a t i o n  de 
mul t ip l e s  c y t a s t e r s .  L a  force  a c t i v e  des  p61es es t  cepen-  
d a n t  s u f f i s a n t e  p o u r  q u e  des  cycles  m i t o t i q u e s  success i fs  
se p o u r s u i v e n t  j u s q u ' ~  la f in de  la  s e g m e n t a t i o n .  

3 ° Ac t ion  de rup ture  des chromosomes.  L a  T E M  est 
essentiel lement u n  agent de rup ture  des chromosomes dans  
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(1950). 
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