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Aggregation of normal  mouse f ibroblast - l ike  cel ls ,  placed on the surface of a Millipore fil- 
ter ,  was investigated quantitatively. The addition of 10 pg /ml  of cytochalasin B (a substance 
blocking active cell movements) or  0.1 tLg'ml of colcemid (a substance disturbing po la r iza -  
tion p roces se s  in cells and, consequently, in terfer ing with direct ional  cell movements) com-  
pletely inhibits such aggregation~ The inhibition is r e v e r s i b l e -  af ter  removal  of the agents 
the cells again aggregate.  It is concluded that aggregation of cells in this experimental  system 
requi res  active cell movement and cellular  polarizat ion.  
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Normal f ibroblast - l ike  cel ls ,  if placed on the surface of certain subs t ra tes ,  will grow there not in a 
single layer ,  as on glass ,  but will collect  into compact,  d i sc re te  aggregates  [1, 2, 4, 5, 9]. Since abiliL~' to 
aggregate in this experimental  sys tem is disturbed in the case of cells of most  t ransformed s t ra ins  that have 
been studied [2, 5], the study of the mechanisms of aggregation of normal  cells  could be a useful aid to the 
understanding of  differences between normal  and tumor  cells~ It is importan~ in principle to establish wheth- 
er  aggregation of cells  on a substrate  is a pass ive p roce s s  (such as flocculation o r  coalescence of drops 
of a liquid) o r  whether its pe r fo rmance  requires  active and direct ional  cell movements .  

To study this problem the effect of cytochalasin B, which para lyzes  va r ious  fo rms  of cel lular  motor  
activity [7, 11], and of coleemid, which makes cell movements undirectional and prevents  the formation of 
polar ized s t ruc tures  in the cells and the stabilization of the cell surface [3], on aggregation were investigated. 

E X P E R I M E N T A L  M E T H O D  

Secondary cul tures  of embryonic  mouse f ibr0blast- l ike cells  were used. HUFS membrane  f i l ters  
(Chemapol, Czechoslovakia) with a pore  d iameter  of 0o3-0.5 #, were used as the subst ra tes  to induce aggre-  
gation. The technique of the experiments  to study aggregation of cells on the surface of such f i l ters  was 
described by the wr i te rs  previously [2]~ Cytochalasin B (England) was added to the culture medium as a 
0.1% solution in dimethyl sulfoxide (DMSO); the final concentration of cytochalasin B in the medium was 
10 # g / m l .  Colcemid (Batumi Caffeine Factory) was used in a concentrat ion of 0.1 #g/ml~ The degree of 
aggregation of the cells on the f i l ters  was assessed ,  as in previous invest igat ions [1, 2], with the aid of a 
special  aggregation index. This index was one in the case of a random distribution of the cells on the 
substrate and more  than one if the cells  formed aggregates .  

E X P E R I M E N T A L  R E S U L T S  

The various ways in which the cells were treated are shown in Table i. The density of the cells on 
the filters, fixed 2 h, and 24 h after seeding, was 4 x 104 to 6 • i04 cells/cm 2. The addition of cytochalasin 
B or of coleemid caused no change in the density of the cells compared with the control. Both agents induced 
characteristic changes in cell morphology. Cells treated with cytochaiasin B, whether on glass or on the 
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TAB LE 1. Effect of Coleemid and Cytochalasin B on Cellular Aggregation: 
Aggregation Indices for  Control and Trea ted  Ceils 

Type of treatment of cells 

Control 

DMSO (1%) 2 h after seeding 

Cytochalasin B (10 pg/ml) 2 h 
after seeding 

Coleemid (0.1 gg/ml) 4 h before 
seeding 

Colcemid (0.1 pg/ml) simulta- 
neously with seeding 

Golcemid iO.1 pg/ml) 2 h after 
seeding 

Legend. 

Values of 

2h 

mil!ipore 
glass filter 

1,0+0,18 ] 1,2-----0,17 

1,o+--o,o7 

1,6+0,07 

Time after seeding 
1day 

glass 

1,1• 

type of substrate 
glass millipore 

filter 

1,0-4-0,12 4,6-4-0,62 

1,0+0,16 3,4-----0.40 

2 days 

I millipore 
filter 

10,8_+.0,5 0 

I -  

1,4-4-0,16 

1,4-----0,25 

0,9~0,04 

0,8-4-0,10 

1,2• 

1,I-'-0.30 

1,0~0,07 

1,1-+-0,10 

1,2-4-0,07 

1,8~0,25 

(24 h after removal of 
cytochalasin 13) 

1,2~0,07 3,4-+-0,50 
(24 h after removal of 

colcemid) 

1,0-----0,07 I 7,3• 
(24 h after removal of 

colcemid) 
1,0~0,07 8,4-----0.90 

Results of two experiments  are pooled in the table.  

f i l ter ,  assumed an i r r egu l a r  s ta r - shaped  appearance with long and thin p roces se s ,  project ing haphazardly 
in different direct ions .  As a resul t  of the action of colcemid on both types of substrate the cells with p ro -  
cesses  or  elongated cel ls  disappeared;  the cells t reated with eolcemid spread less  widely (especially on the 
filters) than the con t ro l s .  

The resul ts  summarized  in Table 1 show marked inhibition of cellular  aggregation on the f i l ters  both 
by eytochalasin B and by colcemido This inhibition of aggregation,  however,  was revers ib le .  If f i l ters  with 
cells attached to them were washed to remove these agents and left in pure medium for a fur ther  24 h, the 
picture of wel l -marked aggregation was observed on prepara t ions  fixed at that t ime. 

Aggregation of cells fixed to the substrate  is a phenomenon of the same class as the sort ing of cells of 
different t issues in mixed aggregates  [10] or  the redistr ibution of cells on a substrate  with uneven adhesive- 
ness  [6, 8] .  In all these sys tems  the Cells have the power of choice of at tachment (in the present  case  this 
was choice between attachment to the substrate  and attachment to the neighboring cell) and tMs choice is 
always made in favor of the state corresponding to the s t rongest  attachment.  The facts descr ibed above are  
evidence that both cytochalasin B and colcemid prevent  the normal  procedure  of this choice, and it can there-  
fore  be concluded that the choice of the state of best  at tachment by the cell is not a pass ive p roce s s  but 
requi res  active movements  and cel lular  polarizat ion.  
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