REVERSIBLE INHIBITION OF CELLULAR AGGREGATION
BY CYTOCHALASIN B AND COLCEMID
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Aggregation of normal mouse fibroblast-like cells, placed on the surface of a Millipore fil-
ter, was investigated quantitatively. The addition of 10 ug/ml of cytochalasin B (a substance
blocking active cell movements) or 0.1 ug/ml of colcemid (a substance disturbing polariza-
tion processes in cells and, consequently, interfering with directional cell movements) com-
pletely inhibits such aggregation, The inhibition is reversible — after removal of the agents
the cells again aggregate, It is concluded that aggregation of cells in this experimental system
requires active cell movement and cellular polarization.
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Normal fibroblast-like cells, if placed on the surface of certain substrates, will grow there not in a
single layer, as on glass, but will collect info compact, discrete aggregates [1, 2, 4, 5, 9], Since ability to
aggregate in this experimental system is disturbed in the case of cells of most transformed strains 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 important in principle to establish wheth-
er aggregation of cells on a substrate is a passive process (such as flocculation or coalescence of drops
of a liquid) or whether its performance requires active and directional cell movements.

To study this problem the effect of cytochalasin B, which paralyzes various forms of cellular motor
activity [7, 11], and of colcemid, which makes cell movements undirectional and prevents the formation of
polarized structures in the cells and the stabilization of the cell surface [3}], on aggregation were investigated.

EXPERIMENTAL METHOD

Secondary cultures of embryonic mouse fibroblast-like cells were used. HUFS membrane filters
(Chemapol, Czechoslovakia) with a pore diameter of 0.3-0,5 44, were used as the substrates to induce aggre-
gation. The technique of the experiments to study aggregation of cells on the surface of such filters was
described by the writers 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 ug/mi. Colcemid (Batumi Caffeine Factory) was used in a concentration of 0,1 ug/ml. The degree of
aggregation of the cells on the filters was assessed, as in previous investigations [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.

EXPERIMENTAL RESULTS

The various ways in which the cells were treated are shown in Table 1. The density of the cells on
the filters, fixed 2 h, and 24 h after seeding, was 4 x 10% to 6 x 10* cells/cm?, The addition of cytochalasin
B or of colcemid caused no change in the density of the cells compared with the control. Both agents induced
characteristic changes in cell morphology. Cells treated with cytochalasin B, whether on glass or on the
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TABLE 1. Effect of Colcemid and Cytochalasin B on Cellular Aggregation: Values of
Aggregation Indices for Control and T reated Cells

Time after seeding :
2h ] 1day | 2 days
Type of treatment of cells type of substrate )
- |millipore millipore millipore
lass lass N
. glass filter gt filter & filter
Control 1,0=0,18 1,2=0,17 1,0=0,12 4,6=0,62 1,1=0,45 10,8=+=0,50
DMSO (1%) 2 h after seeding — — 1,0=0,16 3,4+0,40 — —
(24 h after removal of
cytochalasin B)
Cytochalasin B (10 pg/ml) 2h — — 0,90,04 | 1,0=0,07 1,2%0,07  3,4%0,50 -
after seeding (24 h after removal of
colcemid)
Colcemid (0.1 pg/m1) 4 b before 1,0=0,07 | 1,4=0,16 | 080,10 | L,1=0,10 | 1,0=0,07 | 7,3%0,20
seeding ) (24 h after removal of
colcemid)
Colcemid (0,1 ug/ml) simulta~ 1,6=0,07 1,4=0,25 1,2+0,07 1,2=0,07 1,0%0,07 8,4+0,90
neously with seeding
L -_ — 1,1%0,30 1,8%+0,25 — —
Colcemid (0,1 pg/ml) 2 b after

seeding .
Legend. Results of two experiments are pooled in the table,

filter, assumed an irregular star-shaped appearance with long and thin processes, projecting haphazardly
in different directions., As a result of the action of colcemid on both types of substrate the cells with pro-
cesses or elongated cells disappeared; the cells treated with colcemid spread less widely (especially on the
filters) than the controls.

The results summarized in Table 1 show marked inhibition of cellular aggregation on the filters both
by cytochalasin B and by colcemid, This inhibition of aggregation, however, was reversible, If filters with
cells attached to them were washed to remove these agents and left in pure medium for a further 24 h, the
picture of well-marked aggregation was observed on preparations fixed at that time,

Aggregation of cells fixed to the substrate is a phenomenon of the same class as the sorting of cells of
different tissues in mixed aggregates [10] or the redistribution of cells on a substrate with uneven adhesive-
ness [6, 8], In all these systems the cells have the power of choice of attachment (in the present case this
was choice between attachment to the substrate and attachment to the neighboring cell) and this choice is
always made in favor of the state corresponding to the strongest attachment. The facts described 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 attachment by the cell is not a passive process but
requires active movements and cellular polarization.

LITERATURE CITED

A. D. Bershadskii and V., L. Gel'shtein, Ontogenez, 4, 472 (1973).

A, D, Bershadskii and T, M, Lyustig, Tsitologiya, 17, 639 (1975).
Yu. M, Vasil'ev, I, M, Gel'fand, et al., Tsitologiya, 14, 80 (1972).
A, Ya, Fridenshtein, R, I, Rappoport, and E, A, Luria, Dokl, Akad, Nauk SSSR, 176, 452 (1967),
E. J, Ambrose and M, Ellison, Europ. J. Cancer, 4, 459 (1968).

S. B, Carter, Nature, 208, 1183 (1965).

S. B. Carter, Endeavour (Engl. ed.), 31, No. 113, 77 (1972).

A, Harris, Exp. Cell, Res., 77, 285 (1973).

G. R, Martin and H. Rubin, Exp, Cell, Res., 85,319 (1974).

M 8. Steinberg, J. Exp. Zool., 173, 395 (1970). '

N. K.Wessells, J, F, Spooner, et al., Science, 171, 135 (1971).

—

)

O O W30 Ul b W N M
° °

[uny

62



