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Abstract. The effects of taxoids (taxol and Taxotere) were
followed on two human cancerous cell lines (bladder car-
cinoma J82 cells and epidermoid carcinoma KB 3-1 cells).
Three cellular parameters were studied, viz., the qualitative
effect on cellular microtubules, the quantitation of tubulin,
and the antimitotic action, using two-parametric flow-cy-
tometric analyses in treated cells. In both of the cell lines
the tubulin content increased after taxoid treatment before
the accumulation of cells in the G2/M phase. The effects of
taxoids on tubulin appeared at about a 10-fold lower con-
centration on KB cells than on J82 cells. After drug ex-
posure, the microtubule network showed a striking differ-
ence between the two cell lines: microtubule bundles were
predominant in the J82 cell line, whereas multiple asters
were prevalent in the KB cell line. The formation of these
structures was dose- and time-dependent. Asters were ob-
served in mitotic cells and bundles were seen in interphase
cells. The reversibility of these structures in both cell lines
varied with the duration of exposure to drug. Some dif-
ferences were shown between taxol and Taxotere: the ef-
fects of Taxotere as compared with taxol appeared at a
2-fold lower concentration and their reversibility was
slower.
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Introduction

The taxoids currently used in patients are two diterpenoid
compounds: taxol (paclitaxel), isolated from Taxus brevi-
folia, and Taxotere (docetaxel), obtained by hemisynthesis
from 10-deacetylbaccatin III, a precursor isolated from
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Taxus baccata. These two recent antineoplastic agents have
demonstrated substantial clinical activity in patients with
ovarian cancer, breast cancer, non-small-cell cancer, and
leukemia [2, 18].

The mechanism of action of taxol has been largely
elucidated by Manfredi and Horwitz [9]. In vitro, taxol
promotes microtubule assembly and binds preferentially to
microtubules rather than to tubulin dimers, unlike the an-
timicrotubule agents that induce microtubular disassembly
(vinca alkaloids, colchicine). Taxol reduces the critical
concentration of tubulin required for polymerization.
Taxol-treated microtubules are stable and resist dis-
assembly even after treatment with calcium or low tem-
peratures, both of which usually promote disassembly.
Recently it has been shown that [3H]-taxol binds covalently
to the B-subunit of tubulin [13]. Finally, taxol and Taxotere
do not inhibit cellular DNA, RNA, or protein synthesis
[9, 15].

Intact cells incubated with taxol accumulate in the G
and M phases of the cell cycle. Cells exposed to taxol
produce two distinct patterns of cellular microtubules: ei-
ther abundant arrays of disorganized microtubules arranged
in parallel “bundles” or abnormal mitotic asters that do not
require centrioles to form. The significance of these two
morphological changes in cytotoxicity has not been fully
established. Moreover, results obtained on the reversibility
of taxol’s action vary largely according to the cell line in-
volved [3, 15]. The effect of Taxotere on different leuke-
mias and PtK> epithelial-like cells is being studied [1].

The present work is a follow-up of the effects of taxoids
on two human carcinoma cell lines. Our aim was to study
the effect of the drugs on three cellular parameters: the
quantitation of tubulin, the qualitative effect on cellular
microtubules, and the antimitotic action. The study was
performed using taxol and Taxotere at different doses over
time, i.e. from the beginning of contact between drug and
cell to either cellular death or reversal of the drug effect.
This approach made it possible, first, to compare the action
of the two drugs and, second, to evidence the differences
between the two cell lines, such as the formation of bundles
or asters.
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Fig. 1. Effects of taxoids on tubulin content and on the percentage of
cells in the Go/M phase as measured by two-parametric flow cytome-
try. After overnight incubation of KB or J82 cells with different doses
of taxol or Taxotere, tubulin and DNA were measured by flow
cytometry. The tubulin content (black bars) of the treated cells was

Materials and methods

Chemicals. Taxol was obtained from Sigma (St. Louis, Mo.) and
Taxotere, from Rhone Poulenc Rorer (Paris, France). Stock solutions
(0.01 M) of taxol and Taxotere were made in dimethylsulfoxide
(DMSO) such that the highest concentration of DMSO used was 0.2%.
[WUC]-Taxotere was supplied by Rhone Poulenc Rorer. The specific
activity was 50 mCi/mmol. It was dissolved in DMSO (1.2 mM) and
stored at —80° C. Mouse monoclonal anti-o-tubulin antibody and
anti-mouse immunoglobulin, fluorescein isothiocyanate (FITC)-linked
whole antibody were obtained from Amersham (Buckinghamshire,
England).

Cell culture. KB 3-1 human epidermoid carcinoma cells were obtained
from M. Gottesman (National Cancer Institute, Bethesda, Md.) and
were maintained in Dulbecco’s modified Eagle’s medium supple-
mented with 4.5 g glucose/l, 0.1 M sodium pyruvate (Sigma) plus 10%
fetal bovine serum, L-glutamine, penicillin, and streptomycin. J82
human bladder carcinoma cells were provided by M. Manfait (La-
boratoire de Spectroscopie Biomoléculaire, Reims, France) and were
grown in RPMI medium (Sigma) supplemented with 2 mM glutamine,
10% fetal bovine serum, and antibiotics.

Drug incubation. Log-phase cultures were plated in 25-cm? Costar
tissue-culture flasks for two-parametric flow-cytometric analyses or
were plated on coverslips for immunofluorescence study. For the
evaluation of dose- and time-related effects, exponentially growing
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quantified using anti-o-tubulin antibody. It was expressed as a
percentage of that of untreated control cells. The percentage of cells
in the Go/M phase (white bars) was determined by cell-cycle analysis
after staining of DNA with propidium iodide. Data represent mean
values T SE for at least three experiments

cells were treated with taxol or Taxotere at various concentrations for
the below-mentioned .times, washed, and stained. For reversibility
studies, exponentially growing cells were incubated with drug for 3 h
or overnight, quickly washed with PBS three times, and resuspended in
the culture medium during the recovery period before staining.

Flow-cytometric measurements. Cellular tubulin and DNA contents
were measured by flow cytometry. Cells (70%—80% confluence) from
the KB or J82 cell lines were trypsinized and fixed in cold methanol.
Cells were then washed, centrifuged, and resuspended for 30 min in
PBS containing 60 pug RNAse/ml (Type I-A, Sigma). Monoclonal
anti-o-tubulin antibody [200 ul (KB cells) and 300 pl (J82 cells) of a
1:400 dilution] was then added to 105 cells and incubated for 1 h at
37° C. FITC-conjugated anti-mouse antibody in PBS (dilution, 1:20)
containing 1% bovine serum albumin was then added for 1 h in-
cubation at 37° C. Before analysis, the cells were stained with 20 ug
propidium iodide/ml (Sigma). Measurements wee performed using an
ATC 3000 flow cytometer. Glass spheres (Fluresbrite-Fluorescent;
1.97-pum diameter) were used for calibration and normalization of the
flow cytometer from experiment to experiment. The percentages of
cells in the Go/Gh, S, and G¥M cell-cycle phases were calculated using
the mathematical technique of Fried [4]. The relative fluorescence
intensity of cells stained with anti-ci-tubulin antibody was measured
and compared with that of cells stained with the secondary antibody
alone. Measurements were performed at least in triplicate. To confirm
the validity of the method, we treated cells with taxol and colchicine
overnight before performing flow-cytometric measurements as de-
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scribed elsewhere [5, 7]. Exposure to taxol increased the cellular tu-
bulin content as compared with that of untreated cells. In contrast,
disruption of microtubules after treatment with colchicine was ac-
companied by a decrease in tubulin content.

Immunofluorescence microscopy. For immunofluorescence microsco-
py, cells were treated according to a technique similar to that pre-
viously described by Peyrot et al. [12]. Coverslips were then stained
with 4,6 Diamidino-2-phenylindole (DAPI; 0.1-1 pg/ml, 2 min),
rinsed, and mounted on glass slides. They were viewed with a Nikon
Diaphot Photomicroscope (objective, x40). To quantify the changes in
cellular microtubules, we scored a minimum of 200 consecutive cells
on each coverslip. The percentages of normal cells and cells with
bundles or abnormal asters were determined for each concentration of
taxol and Taxotere and for each incubation period. Experiments were
performed in duplicate.

Cellular drug accumulation. Total binding of [14C]-Taxotere to KB and
J82 cells was determined according to the technique of Manfredi et al.
{10]. Protein determinations were performed using the method of
Lowry et al. [8], and radioactivity was determined in a Beckman LS
1701 counter.

Cytotoxicity assays. The cytotoxicity of taxol to both cell lines was
assessed using the tetrazolium assay [11]. After 24 h taxol incubation,
cytotoxicity was assessed by analysis of the optical density of wells
using a Dynatech MR 7000 apparatus. The taxol concentrations re-
quired to inhibit 50% of cell growth (ICso) relative to unexposed
control values were then determined.

P-glycoprotein determination. P-glycoprotein levels were measured in
these cell lines by flow-cytometric analysis using P-gltycochek Coaio
FITC (Centocor).

TAXOL (1.0pM)
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Fig. 2., Indirect immunofluorescence
staining of tubulin in the KB and J82
cell lines, showing multiple mitotic
asters and bundles in KB cells treated
overnight with 0.10 uM taxol and
microtubule bundles in J82 cells trea-
ted overnight with 1.0 uM taxol

Results

Dose effect

Flow-cytometric measurements. The amount of tubulin
quantified by flow-cytometric measurements (Fig. 1) in-
creased in taxoid-treated cells relative to untreated cells
after overnight treatment with different drug concentra-
tions, whatever the cell line. KB cells seemed more sensi-
tive than J82 cells to taxoids, since we observed a 50%
increase in tubulin content and cell-cycle blockage in KB
cells treated with 0.050 uM taxol, whereas no effect was
detected on J82 cells at this concentration. The tubulin
content in J82 cells incubated with 0.250 uM taxol in-
creased similarly to that of KB cells incubated with
0.025 uM taxol. Moreover, the tubulin content was higher
in nontreated J82 cells relative to nontreated KB cells be-
cause of the greater size of the J82 cells (relative fluores-
cence intensities were 102 and 55 for J82 and KB cells,
respectively). The differences in sensitivity and size explain
the different ranges of drug concentrations used in sub-
sequent experiments (0.025-0.100 pM and 0.25-1.00 uM
for KB and J82 cells, respectively).

For taxoid-treated cells, the tubulin-content increase was
accompanied by a dose-dependent accumulation of cells in
the Go/M phase (Fig. 1). The two-parametric flow-cyto-
metric method used to measure DNA versus tubulin content
allowed us to determine the amount of tubulin in cells in
the Go/G1, S, or Go/M phases. For both of the cell lines we
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Fig. 3A, B. Intracellular [14C]-Taxotere concentration in J82 and KB
cells as expressed per milligram of protein (A) or per 106 cells (B).
Confluent KB or J82 cells were incubated overnight with different
concentrations of [14C]-Taxotere in 35-mm dishes. Cells were washed
and lyzed in 0.1 M NaOH. Radioactivity, protein concentrations, and
cell counts were determined as described in Materials and methods

observed a similar increase in cellular tubulin content,
whatever their DNA content (data not shown).

A difference was observed between the two drugs: 80%
of KB cells were blocked in the G2/M phase after exposure
to 0.025 UM Taxotere, whereas 0.050 WM taxol was needed
to induce a similar blockage. The J82 cell line behaved
similarly at higher concentrations; 0.25 pM Taxotere in-
duced the same accumulation of cells (50%) in the Go/M
phase that was caused by 0.50 UM taxol.

Immunofluorescence microscopy. After overnight exposure
to taxoids, the microtubule networks of the two cell lines
differed markedly (Fig. 2). Microtubule bundles were pre-
dominant in J82 cells, whereas abnormal mitotic asters
were observed in only a small percentage of J82 cells
(< 10%). In contrast, multiple asters were prevalent in KB
cells (>50% at taxol or Taxotere concentrations of
=0.050 puM). Taxol-induced microtubule bundles appeared
as fluorescent cytoplasmic bands disrupting the cellular
shape and radiating from one or two common sites in the

peripheral cytoplasm. After overnight treatment of J82
cells, the quantity of microtubule bundles was relatively
independent of the taxol concentration (0.250-1 uM).
Multiple fluorescent asters (usually four to eight) of short
microtubules radiating from the center were scattered
throughout the cytoplasm of KB cells. The proportion of
KB cells containing these asters was dose-dependent (30%
of cells treated with 0.025 uM taxol contained asters versus
55% of those treated with 0.050 UM taxol). Asters were
present in mitotic cells and bundles appeared in interphase
cells as observed on DAPI staining.

Determination of intracellular drug concentration. To
check whether the difference in the sensitivity of the two
cell lines was correlated with the intracellular drug con-
centration, we measured the latter using [!4C]-Taxotere
(0.01-1 uM). Figure 3 shows that when intracellular drug
concentrations were expressed in picomoles per milligram
of protein, the results were highly similar for both cell lines.
In contrast, when expressed per 106 cells, intracellular
concentrations of Taxotere differed because of the greater
size of the J82 cells.

Cytotoxicity assay. The assay was performed to evidence
differences in sensitivity to taxol between the two cell lines.
After 24 h exposure, the mean ICsp in the KB 3-1 cell line
was 0.02£0.002 uM and 0.01+0.002 uM for taxol and
Taxotere, respectively, and it was about 1000-fold higher in
the J82 cell line. Similar differences were observed after
48 h exposure.

Time effect

Flow-cytometric measurements. In both the KB and the J82
cell lines, the tubulin content increased earlier than the
DNA content. For example, for KB cells treated with
0.025 uM taxol or Taxotere, the increase in tubulin content
relative to untreated cells was observed at 3 h drug ex-
posure, whereas the increase in the number of cells blocked
in the Go/M phase began only at 6 h (Fig. 4). During this
time course (3-24 h), the tubulin content did not appear to
vary. Similar results were obtained in J82 cells treated with
0.25-1 uM taxol or Taxotere (data not shown).

Immunofluorescence analysis. Table 1 shows the distribu-
tion over time (30 min—24 h) of bundles and asters in KB
and J82 cells treated with different concentrations of taxol
and Taxotere. For both cell lines, at 30 min contact time we
observed a large decrease in the number of normal cells as
compared to controls: 77% and 63% of the cells were
normal in the J82 cell line following treatment with 1 ui
taxol and Taxotere, respectively, as opposed to <50% in
the KB cell line, whatever the drug concentrations. The
decrease was clearly time-dependent for the two cell lines,
as was the formation of bundles in J82 cells. The number of
asters appearing during 24 h contact time remained low
(<10%). In contrast, the formation of asters in KB cells
was time-dependent (taxol at 0.050 uM:35% and 55%
proportions of asters at 6 and 24 h contact time, respec-
tively). Moreover, as can be seen in Table 1, Taxotere in-
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Fig. 4 A-D. Tire course of the immunofluorescent distribution of KB
cells treated with Taxotere (TXT) at 0.025 yuM (A, B) and with taxol
(TAX) at 0.025 pM (C, D). Cells were stained with anti-o-tubulin
antibody and then with FITC-linked secondary antibody (A, C), and

duced a lower proportion of normal cells than did taxol,
whatever the contact time (J82 cells: 35% and 22% pro-
portions of normal cells after 6 h contact with 0.5 WM taxol
and Taxotere, respectively; KB cells: 20% and 13% con-
tents of normal cells after 6 h contact with 0.025 uM taxol
and Taxotere, respectively).

Reversibility of drug effects

The reversibility of taxoid effects was studied both after a
short contact time (3 h) and after overnight incubation.

Reversibility after 3 h contact. Immunofluorescence anal-
ysis. As observed by immunofluorescence analysis, the
microtubule network differed slightly according to the cell
line examined (Fig. 5). In KB cells, the number of normal
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cells continued to decrease for at least 30 min after the end
of the contact time; at 6 h the proportion of normal cells
and asters increased simultaneously. In J82 cells (Fig. 5),
the number of bundles increased during the 1st h after drug
elimination and then steadily decreased.

Reversibility after 3 h of contact: flow-cytometric mea-
surements. For KB cells, the number of cells in the Go/M
phase increased during the recovery period (32.3% and
44% at 3 and 6 h, respectively), whereas the proportion was
similar to that observed in control cells at the end of drug
mcubation (13.7%). At 24 h after drug elimination the
DNA content of treated KB cells was nearly the same as
that of control cells. In contrast, we noted a low variation in
the percentage of cells in the Go/M phase in treated J82
cells (47.1%) as compared with control cells (41.4%).
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Table 1. Time effect of taxoid-induced microtubule effects as assessed
by indirect immunofluorescence on the KB and J82 cell lines

Contact Normal Bundle Aster
time (h) (%) (%) (%)

Cell line Drug

KB Taxol 0.025 uM 0.5 47 52 {
3 41 54 5

6 20 60 20

24 10 61 29

Taxol 0.050 pM 0.5 35 59 6
3 33 59 8

6 11 54 35

24 5 40 55

Taxol 0.100 uM 0.5 31 62 7
3 28 66 6

6 2 71 27

24 1 48 51

Taxotere 0.025 pM 0.5 33 67 0
3 33 64 3

6 13 57 30

24 3 70 27

Taxotere 0.050 uM 0.5 32 68 0
3 27 68 5

6 12 61 27

24 1 54 45

Taxotere 0.100 uM 0.5 21 71 2
3 20 70 10

6 5 61 34

24 0 54 46

182 Taxol 0.25 uM 05 87 13 0
3 64 28 8

6 56 41 3

24 26 65 9

Taxol 0.50 uM 0.5 83 15 2
3 39 58 3

6 35 63 2

24 18 78 4

Taxol 1.00 uM 0.5 77 21 2
3 34 65 1

6 25 72 3

24 15 85 0

Taxotere 0.25 uM 0.5 63 36 1
3 43 54 3

6 36 56 8

24 18 80 2

Taxotere 0.50 pM 0.5 67 33 0
3 30 70 0

6 22 73 5

24 8 34 8

Taxotere 1.00 WM 0.5 63 37 0
3 27 73 0

6 13 81 6

24 5 91 4

Percentages of normal cells, microtubule bundles, and asters are
expressed as a function of taxol and Taxotere concentration and
contact time. Standard errors of the means are less than 5% of the
mean values. Control cells without drug correspond to 100% of the
normal cells

Reversibility after overnight incubation: immunofluores-
cence analysis. In J82 cells, treatment with 0.25-1 pM
taxol and Taxotere led to a regular increase in the propor-
tion of normal cells during the recovery period (Fig. 5).
Only normal cells were visualized at 48 h after the end of
the contact time, except for some bundles observed at the
highest doses. In KB cells, treatment with 0.025 and

0.050 puM taxol led to a regular increase in the proportion of
normal cells because of a decrease in the numbers of
bundles and asters. At 0.1 LM taxol and all tested doses of
Taxotere, the reversibility of the drug effect was slower
since the number of asters increased at the beginning of the
recovery period. By 48 h after drug elimination, almost all
asters had disappeared, and bundles or normal cells were
observed; the proportion of normal cells was dose-depen-
dent (0.025 M Taxotere, 85%; 0.1 uM Taxotere, 27%).

Reversibility after overnight incubation: flow-cytometric
measurements. Tubulin and DNA contents were higher at
the end of overnight incubation as described above.
Moreover, for both cell lines, neither the tubulin content
nor the percentage of cells in the G»/M phase showed
significant variation at 24 h after the end of the contact time
{(data not shown).

Discussion
Flow cytometric measurements

An increase in tubulin content was observed in the J82 and
KB cell lines after exposure to taxol or Taxotere; it was
accompanied by a higher proportion of cells blocked in the
Go/M phase as compared with the control cell lines. Cel-
lular tubulin content, measured by flow cytometry, re-
flected either the whole-cell tubulin content or the micro-
tubule content alone if soluble tubulin was removed by the
cell-fixation technique. The rise in tubulin conient may
have been due to an increase in the proportion of poly-
merized tubulin, with a lower loss of tubulin subunits, and/
or to an increase in total tubulin synthesis. Indeed, cells
contain an autoregulatory control mechanism that monitors
the pool of depolymerized tubulin subunits and adjusts the
rate of tubulin synthesis [19]. The variation in tubulin
content measured by flow cytometry did not appear dose-
or time-dependent, in contrast to the DNA content. How-
gver, a weakly dose-dependent action and a progressive
effect of the drugs were observed on immunofluorescence
(Table 1). Thus, the apparent absence of variation in tubulin
content may have been due to the lack of sensitivity of the
technique.

The antimitotic effect classically observed with anti-
tubulin agents was manifested by the time-dependent ac-
cumulation of cells in the G2/M phase. As the tubulin
content increased much sooner than the DNA content, it
can be concluded that the mechanism for increased tubulin
expression after taxoid treatment does not depend on DNA
synthesis.

The taxoid concentrations necessary to produce identi-
cal increases in cellular tubulin content were lower for the
KB cell line than for the J82 cell line. The higher intrinsic
sensitivity of the KB 3-1 cell line to taxoids was confirmed
by the identical intracellular concentration of drug, ex-
pressed per milligram of protein, and by the cytotoxicity
results. Indeed, taxol is more cytotoxic to the KB 3-1 cell
line than to the J82 cell line. Moreover, the P-glycoprotein
level was insignificant in both cell lines, indicating that
multidrug resistance does not contribute to their sensitivity
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to taxoids. Contrary to leukemia cell lines, the cell line
most sensitive to taxoids is the one that shows asters in
mitosis.

Immunofluorescence analysis

A striking difference between the two cell lines was ob-
served in the microtubule network: the predominant for-
mation of bundles (J82 cells) or asters (KB cells). Taxol has
previously been reported to induce these two microtubule
structures in cells blocked in the G2/M phase [9]. DAPI
staining evidenced that the presence of bundles in J82 cells
corresponded to interphase cells, whereas the presence of
asters in KB 3-1 cells treated with taxoids was due to cell
blockage in mitosis; this explains why the formation of
asters was clearly time-dependent in the KB cell line
(Table 1). The relative proportions of bundles, asters, and
normal cells appearing in KB cells treated with in 0.050 pM
taxol after 6 and 24 h contact time suggested that bundles
were transformed into asters as the cells entered mitosis.
Moreover, the presence of asters in taxoid-treated cells
could lead to polyploidization as observed on DAPI stain-
ing and previously described by Roberts et al. [16].

Reversibility

First, the reversibility of the effect of taxoids on cyto-
plasmic microtubules was studied after a short contact time
allowing no accumulation of cells in mitosis. A biphasic
effect was observed in KB cells: the drug effect initially
persisted after the end of incubation (increase in bundles,
asters, and Gy/M-blocked cells), then reversibility was
evidenced by a decrease in the proportion of abnormai
structures and the number of cells in the Go/M phase. In J82
cells, the same biphasic effect was observed, albeit to a
slighter extent. During the recovery period, the DNA-con-
tent increase was higher in KB 3-1 cells than in J82 cells
after 3 h drug exposure, because the former remained
blocked in mitosis longer than the latter, which progress
through the mitotic block into interphase. This interpreta-
tion is consistent with the presence of asters in KB cells and
their relative absence in J82 cells. Finally, in the cell lines
tested, both the bundles and the asters induced by short-
term incubation of cells with drug showed reversibility at
24 h after the end of exposure. The reversibility of these
two structures has previously been described: that of asters,
in leukemic cells [17] and that of bundles, in PtK> cells [3].
However, taxol-induced bundles have been reported to be
irreversible in leukemic cells, albeit after a longer contact
time (22 h) [17]. We tested the reversibility after overnight
incubation (sufficient time required for accumulation of
cells in the G»/M phase). Reversibility was difficult to
evaluate because flow-cytometric measurements of tubulin
and DNA contents did not vary significantly during the
recovery period. Nevertheless, the results obtained by im-
munofluorescence analysis indicated that the drug effect
was reversible. This apparent discrepancy may be ex-
plained by the difference in the techniques used. Indeed, on
immunofluorescence, only the living cells attached on

coverslips were observed; the dead ones were excluded
during the washes. In contrast, with flow-cytometric mea-
surements, large numbers of cells (5000), including dead
ones and debris, were analyzed, reflecting the total cell
population. Thus, the apparent reversibility of the drug
effect might have been attributable to a few surviving cells
that grew during the recovery period.

Comparison of the effects of taxol and Taxotere

A difference between the actions of the two taxoids was
evidenced both by flow-cytometric measurements and by
immunofluorescence analysis. A 2-fold lower concentra-
tion of Taxotere relative to taxol induced the same accu-
mulation of cells in the Go/M phase, whatever the cell line.
A lower proportion of normal cells was quantified by im-
munofluorescence in Taxotere-treated cells as compared
with cells treated with the same taxol dose, whatever the
contact time. Thus, under our experimental conditions,
Taxotere appeared to induce 2 times more potent alterations
in cellular tubulin than did taxol. We previously obtained a
similar result, i.e., a 2-fold lower concentration of Taxotere
relative to taxol was required to produce the same effect on
pure tubulin polymerization in vitro [1] and as described in
cytotoxicity studies on various cell lines [6, 14]. However,
a comparative study of the two drugs in KB 3-1 cells
treated for 1 h showed that the cytotoxicity of Taxotere was
10-fold that of taxol [15]. Moreover, the reversibility of the
drug effect after a short contact time was faster for taxol
than for Taxotere in both KB and J82 cells, whatever the
tested doses. The greatest difference in reversibility was
observed after overnight incubation of KB cells: 78% and
27% of the cells were normal following treatment with
0.1 uM taxol and Taxotere, respectively, after a 48-h re-
covery period. The effects of Taxotere as compared with
taxol occurred at lower doses and their reversibility was
slower in the two cell lines investigated.

In conclusion, the present findings evidenced differ-
ences between the two carcinoma cell lines, i.e., the ap-
pearance of either bundles or asters. The formation of these
structures raises two important questions. First, what is the
role of bundles and, especially, of asters in the fate of the
cell? Second, is there a correlation between their presence
in the cell and its malignancy?
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