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H a a r e  und  h a t  eine 0 f f n u n g , . d u r c h  die die Geisseln aus- 
t r e t e n .  Die Geisse lwurze ln  bes tehen  aus ve rsch iedenen  
Fibri l lenb/~ndern 1 und  M i k r o t u b u l i .  Einige  yon  diesen 
ve rb inden  die Geisselbasen un te re inander ,  andere  ziehen 
ins Zellinnere, ein d r i t t e r  Typ  l~iuft zur Bas is  der  Geissel- 
grube.  Diese l e t z t en  B~nde r, 2-st~irkere und  zwei Welliger 
kriiffige, ve rb re i t e rn  und  ve rd i ch ten  s ich  kurz  vor  einer 
u n m i t t e l b a r  un te r  dem P l a s m a l e m m a  l iegenden P l a t t e  
(Figur 2). Diese P l a t t e  s tabi l is ier t  das  P l a s m a l e m m a  me- 
chanisch  es l~tuft h ier  anch  d a n n  gerade und  zur P l a t t e  
parallel,  w e n n  es an anderen  Stel len durch  Sch rumpfungen  
de formie r t  ist. D a s  P l a s m a l e m m a  ist  ira Bereich tier 
P l a t t e  fiber feine ex t r ap l a sma t i s che  Fibr i l len  les t  m i t  der  
Theca  ve rbunden ,  w~ihrend es sich an alien aI~cleren Stellen 
le icht  abheb t .  Die P l a t t e  ist  oval  und  be s t eh t  aus mehre reh  
Sch ich ten  unterschied l icher  E lek t ronend ich te .  

Ill se inem Aufbau  und  se iner  F u n k t i o n - H e r s t e l l u n g  
eines fes ten  K o n t a k t e s  zwischen P ro top l a s t  und  Theca  ~ 
gleicht  der  K 0 m p l e x  den Halbdesmosorr ien 2 oder  H e t e r o -  
de smosomen  ~ der  Metazoen:  Diese ve rb inden  gleicMalls 
den Zell-Leib mi t  ex t r ap l a sma t i s chen  S t fuk tu ren ,  zum 
Beispiel  der  Basa lmembran .  Somi t  koltimen. Ha!bdesmo; .  

s o m e n  auch bei P r o t o p h y t e n  vor. Diese F i b r i l l en b X nde r  
der  Geisselwurzel en t sp rechen  also Tonofibr i l len 4. 

Summary. Hal f -desmosome  like s t ruc tu res  b ind ing  the  
ce l l  to  the  theca  have  been  found  in the  phytof lage l la te  
Platymonas. The  tonof i i amen t s  are i3arts of. the  flagellar 
root  sys tem.  
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Non-Reciprocal  Contact Inhibition 

I t  has  long been  known t h a t  ch ick-hear t  f ibroblas ts  
in t issue cul ture show ' con tac t  inh ib i t i0n ' l ,  2: - t h a t  is, 
when  the  leading edge of one f ibroblas t  collides wi th  
ano the r  its fur ther  m o v e m e n t  in the  d i r ec t ion  of the  
po in t  of con tac t  is s topped.  This  inhib i t ion  of locomot ion  
is mu tua l  wheI1 the  collision is be tween  2 leading edges, 
b o t h  the  f ibroblas ts  s topping,  and  is followed b y  a con- 
t r ac t ion  of the  leading edges a t  the  po in t  of contact .  If  
free space is avai lable  elsewhere the  f ibroblas ts  will move  
in to  it, if not,  t h e y  will r ema in  s t a t ionary  showing no 
more  thai1 un-coord ina ted  oscillations. W h e n  the  col- 
lision is be tween  the  leading edge of one f ibroblas t  and  
the  side of the  other,  t he  m o v e m e n t  of the  second fibro- 
b las t  is no t  affected.  The leading edge of t he  first fibro- 
b las t  passes u n d e r n e a t h  8 i.e. be tween  the  cell and  the  
subst ra te ,  for a shor t  dis tance.  C o n t a c t  inhibi t ion t h e n  
becomes  effective, the  cell 's forward m o v e m e n t  ceases 
and  con t rac t ion  of the  leading edge begins: 

C o n t a c t  inh ib i t ion  occurs no t  only be tween  f ibroblasts  
f rom the  same source, bu t  be tween  those  f rom di f ferent  
organs  and  di f ferent  species. I n  the  case of some ma l ignan t  
cells, however ,  this  inhib i t ion  does no t  occur 4. W h e n  one 
of the  cells in a collision is f rom a n . o u t g r o w t h  of cells 
f rom an exp lan t  of the  mouse  sarcoma S 180 and the  o ther  
from chick hea r t  or mouse  skeletal  muscle,  ne i ther  the  
f ibroblas t  nor  the S180 cell is inhibi ted .  Both  cells con- 
t inue  moving,  the  S180 cells coming to lie on top  of t he  
f ibroblasts .  

In  all t he  ins tances  of con tac t  inhibi t ion or the  lack 
of it descr ibed in t he  l i terature ,  t he  response  to  a collision 
be tween  the  leading edges of 2 ceils, has been a mu tua l  
one. B o t h  chick hea r t  f ibroblasts  s top  moving ;  ne i ther  
the  chick hear t  f ibroblas t  nor  the  S180 cell s top.  

Whi l s t  carrying out  t ime  lapse f i lm analyses  of cell 
m o v e m e n t  and  con tac t s  we have  found t h a t  in a t  least  
one case the  inh.ibition is not  reciprocal.  We have  ex- 
p l an t ed  f r agment s  of t he  mouse  sarcoma MCIM (kindly 
suppl ied  to  us by  Prof.  G. KLXlN and kep t  in th is  depar t -  
m e n t  for several years  by  fo r tn igh t ly  t r ansp l an t a t i on  
into CaHBi mice '  and of chick hea r t  close toge the r  in 
a l iquid med ium (10% chick se rum 90% 199) on glass 
cover-sl ips;  and  fi lmed the  2 o u t g r o w t h s  as t h e y  migra te  

towards each other "and meet in the space between. The 
filming was done using a relatively long exposure time 
i,e~ I/2 sec. This enabled us to cut down the amount of 
light used as it was found that the MCIM cells are seriously 
disturbed by light. The cells could be kept under constant 
observation whilst filming was going on, so that a check 
could be made as to which cell was on tqp and which 
underneath when all overlap .occurred. 

When the leading edge of an MCIM cell collides with 
the leading edge.of a chick-heart fibroblast the MCIM 
cell continues to move as before but the chick-heart 
fibroblast ceases to move in the direction of the contact 
and its leading edge contracts just as in ordinary contact 
inhibition. The speed of movement of the sarcoma cell. 
m our conditions, is considerably less than that of the 
fibroblast and so, if there is free space around the fibro- 
blast, this non-reciprocal inhibition causes the fibroblast 
to retreat from the sarcoma cells. If the fibroblast cannot 
move away because it is surrounded by other cells the 
MCIIVi cell moves under or over the fibroblast. 

If the leading edge of an MCIM cell collides with the 
side of a chick heart fibroblast it is not inhibited and, as 
with fibroblast-fibroblast side collisions, neither is the 
iibroblast. The MCIM cell passes under or over the fibro- 
blast, more often under than over probably because its 
leading edge is more closely attached to the substrate 
than is the side of the Iibroblast. This'has been seen in 
living observations and is confirmed by the fact that 
when overlaps are counted in fixed preparations, in two 
thirds of the cases the MCIM cell is found to be under the 
chick heart fibroblast. 

When the collision is between the leading edges of the 
MCIM cell and the chick heart fibroblast the MCIM cell 
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m a y  go over  or u n d e r  t he  ch ick  h e a r t  f i b rob l a s t  w i t h  
equa l  faci l i ty .  I l l  some cases w h e n  t he  MCIM passes  ove r  
t he  l ead ing  edge of t he  f ib rob las t ,  t h e  f ib rob la s t  con t r ac t s  
a n d  so does t he  MCIM cell. T he  c o n t r a c t i o n  of t h e  MCIM 
cell is un l ike  t h a t  seen in  n o r m a l  c o n t a c t  i n h i b i t i o n  in 
t h a t  i t  is v e r y  violent~ t h e  whole  cell f r e q u e n t l y  con-  
t r a c t i n g  in to  a r o u n d  mass  as t h o u g h  i t  h a d  come de- 
t a c h e d  f rom i ts  subs t r a t e .  I t s  s u b s t r a t e  i.e. t h e  f ib rob la s t  
sur face  has  in  f ac t  been  s u d d e n l y  w i t h d r a w n .  Th i s  phe-  
n o m e n o n  does no t  occur  w h e n  t he  MCIM cell passes  
u n d e r  t he  f ibroblas t ,  as in  th i s  c a s e i t s  s u b s t r a t e  is t he  
glass cover  slip. 

The  occur rence  of non- rec ip roca l  c o n t a c t  i n h i b i t i o n  
m e a n s  t h a t  t h e  m e t h o d s  of a n a l y s i s  f r e q u e n t l y  used to 
e s t i m a t e  t h e  a m o u n t  of c o n t a c t  i n h i b i t i o n  in. p a r t i c u l a r  
cells need  to  be  closely scru t in ized .  M e t h o d s  such  as t he  
o b s e r v a t i o n  of f ixed p r e p a r a t i o n s  a n d  t he  c o u n t i n g  of 

over laps  would  no t  d i s t i ngu i sh  b e t w e e n  m u t u a l  or non  
rec iproca l  c o n t a c t  inh ib i t ion .  I t  is poss ible  t h a t  t h e  on ly  
t r ue  e s t ima te  is t h a t  o b t a i n e d  f rom d i rec t  collision 
analysis .  

"Rdsumd. On a cons ta t~  jusqu ' ic i ,  in  vi t ro ,  que d e u x  
cellules e n t r a n t  en  c o n t a c t  cessent  ou c o n t i n u e n t  rou tes  
deux  de se mouvo i r .  Cet te  ac t ion  n ' e s t  t ou jou r s  pas  z6ci- 
p roque .  Ainsi  l o r s q u ' u n e  cellule canc6reuse  de souris ren-  
con t re  u n  f i b rob l a s t e  de cceur de pou le t  elle con t inue  
se m o u v o i r  t a n d i s  que  ce dern ie r  s 'ar r~te .  
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U l t r a s t r u c t u r e  de la ~ lande  m a m m a i r e  h u m a i n e  

L ' u l t r a s t r u c t u r e  de la g lande  m a m m a i r e  h u m a i n e n o n  
canc6reuse  a fa i r  l 'obj  e t  de p lus ieurs  pub l i c a t i ons  (WAUGH 
et  I-tOEVEN 1, MURAD et  M. 2, T O K E R  3, BASSLE R et  SCHX- 
F~R ~, ARCHER et  OMAR~). Nous  r a p p o r t o n s  done  ici 
u n i q u e m e n t  les conclus ions  de iios obs e r va t i ons  qui  com- 
p l ~ t e n t  les donn6es  d6js  expr im6es  p a r  ces d i f f6rents  
au teu r s .  

Le matdriel 6tudi6  concerne  2 cas de ges t a t ion  ( l 'un  au  
5 ~ mois,  l ' a u t r e  au  9 e mois),  15 cas d 'ad6nose ,  1 cas 
de gyn6comas t ie ,  13 cos de f i b ro -ad6nome  et  2 cas de 
f i b ro -ad6nome  in t r acana l i cu l a i r e  cel lulaire  ou t u m e u r  
phyl lode .  Les p r~ l~vements  f ixes ~ l ' ac ide  osmique  et  
inclus  darts l ' a r a ld i t e  on t  6t6 examin6s  au  microscope  
61ectronique Zeiss EMg.  

Rdsultats. 1, Les  cellules de la g lande  m a m m a i r e  
h u m a i n e  non  canc6reuse  p e u v e n t  ~tre cili6es. ARCHER 
et  OMAR 5 r e l a t en t  la pr6sence de cils dar/s les cellules 
@i*h61iales de la  g lande  m a m m a i r e  h u m a i n e  no rma le  
e t  t umora le .  Nous  m~me,  nous  avons  observ~ des ce l lu les  
@ith61iales  et des cellales myo@ith61ia les  (F igure  i~ 
cili6es dons  2 cas d ' ad6nose  et  des f ib rob las tes  cili~s 
dons  4 cos de f ib ro-ad6nome.  L ' u n  de nous  a v a i t  d ' a i i l eu rs  
d6j5 signal66 ce t te  pr6sence de cils dans  [a g lande  roam- 
moi re  chez la souris. L a  s igni f ica t ion  de ces ells, r encon-  
t r6s  dons  u n  g r a n d  n o m b r e  de ce]lules vari6es,  est  encore  
inconnue .  Leur  p lus  g rande  f r~quence darts la g lande  
m a m m a i r e  de souris  j eune  p e r m e t  de supposer  qu ' i l s  
p o u r r a i e n t  r ep r6sen te r  des ves t iges  de carac t~res  e m b r y o n -  
naires .  

2. Les canal icules  i n t r a c y t o p l a s m i q u e s ,  que  WELLINGS 
e t  t~[OBERTS 7, SYKES e t  al. s cons id~ren t  c o m m e  p a t h o g n o -  
m o n i q u e s  du  cance r  m a m m a i r e  on t  6t~ rencont r6s  fr6- 
q u e m m e n t  dans  m u s  les cos 6tudi6s (Figure  2). Cet te  
o b s e r v a t i o n  conf i rme  les r6su l t a t s  de ARCHER et  OMAR 5. 
D~s 1968. l ' u n  e de nous  a v a i t  6ga lemen t  r a p p o r t 6  la 
pr6sence de ces Callalicules clans la  g lande  m a m m a i r e  
de que lques  rongeur s  ~ d ivers  s tat ics  p t lys io logiques .  Ces 
cana l icu les  i n t r a c y t o p l a s m i q u e s  ne peuve l l t  done,  ell 
a u c u n  cas, ~tre consid6r6s c o m m e  ca rac t6 r i s t iques  des 
s t r u c t u r e s  canc6reuses,  ma i s  t 6moignen t ,  A no t r e  aws,  
d ' u n e  p ro l i f6 ra t i0n  avec  r a m i f i c a t i o n  des s t r u c t u r e s  m a m -  
maires.  I ls p e u v e n t  6ga lement ,  c o m m e  le sugg6ren t  
ARCHER et  OMAR ~, r ep r6sen te r  de ~ m p l e s  i n v a g i n a t i o n s  
des dumi~res  g landu la i res  avo i s inan tes .  

3. L a  m e m b r a n e  basale ,  e n t o u r a n t  les s t r u c t u r e s  glan-  
dulaires ,  peu t  fo rmer  de vo l u l n i neux  replis. Ces repH s, 

n o n  c a n c 6 r e u s e  

signal6s pa r  BXSSL~R et  SCHXFER4 dons  l e n t  6 tude  de  
5 cas d e  gyn6comast ie ,  on t  6t6 observ6s  dons  p lus ieurs  
de  nos  cas d ' ad~nose  et  de t u m e u r  b6nigne .  No t r e  6 tude  
de la g lande  . m a m m a i r e  an imalee ,  9 nous  a v a i t  r6v616 
que  ces r e p l i s  ne  son t  pas,  c o m m e  le p e n s e n t  BXSSLER 
et  SCHXFER, la cons6quence  d ' u n e  p ro l i f6 ra t ion  de cel- 
lules my@pi th6 t i a l e s  ma i s  au  con t r a i r e  celle d ' u n e  r6gres- 

s io l i  des s t r u c t u r e s  g landula i res .  L a  d6g6n6rescence des 
ce l lu les  6pith61iales, p a r t i c u l i ~ r e m e n t  b ien  v is ib le  d~ns  
l ' involutiorL apr~ s seVragc; e n t r a l n e  une  d i m i n u t i o n  du 
d i am~t re  de l 'a lv6ole et  u n  p l i s semen t  de la basa le  devenue  
t rop  grande.  

4. Nous  n'aC-ons pas  c o n s t a t 6  d e  diff6rence morpho lo -  
g ique  en t re  les cellules d u  s t r o m a  de la g lande  m a m m a i r e  
dysp las ique  et  ce l l e s  de la g lande  m a m m a i r e  tumora le ,  

p a r t  une  plus  g rande  i r rSgular i t6  nucl6aire  des f ibro-  
b t a s t e s d a n s  le c o s  des t u m e u r s  phyl lodes .  Dans  t o u s l e s  
c o s  6tudi6s, les r6ac t ions  p6r icy ta i res  sont  n o m b r e u s e s  
et  ac t ives  et  ce r ta ins  f ib roblas tes  po~s~dent  des po r t i ons  
de m e m b r a n e  basa le  et  de f ines f i b r i l l e s  intracy~cgplas - 
miques  t 6 m o l g n a m  de ]cur or igine p6r icy ta i re .  Cet te  
obse rva t i on  in f i rme  les conclusions  de MURAD et  al. ~ 
qui  e s t i m e n t  qu ' i l  ex i s te  une  diff6rence f o n d a m e n t a l e  
en t re  les  cet lules  du  s t r o m a  de g tande  m a m m a i r e  nor-  
ma le  et  celles du f ibr6-ad~nome,  les cellules du  s t roma  
dons  le f i b ro -ad6nome  6 ran t  les seules, d ' a p r ~ s  ces 
au teurs ,  ~ ~tre d~viv6es d e  p6ricytes .  

5, Dons  5 cas de f ib ro-ad6nome,  nous  avons  r e n c o n t r 6  
des  par~ticules de glycog~ne diss6min6es ou group6es en 
amos  dons  le c y t o p l a s m e  de p lus ieurs  cellules 6pith6~ 
liales e t  de rares  cellules myo@ith61ia les  (Figure 3/. Cet te  
pr6sence de glycog~ne que  nous  av ions  d6j~ cons ta t6e  
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