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Abstract: Among parameters affecting cell electroporation
is also the integrity of cytoskeleton. This preliminary study
focuses on changes in electroporation due to vinca alkaloid

vinblastine that interacts with

cytoskeleton.
bleomycin uptake

Permeabilization was determined with
asssy and irreversible electroporation was determined with
cell survival test. BI6FI cell line was used in experiments.

IVe applied electricol parameters that are usual in
electrochemotherapy: 8 pulses of 100 ps duration at I Hz
and voltages in a range between 0 (control) and 400 V. We
used nontoxic concentration of vinblastine. Vinblastine did
not affect neither the reversible nor the irceversible
electroporation at our concentration, parameters and time
of incubation with vinblastine.

50 CO2 atmosphere. The cell suspension for
experiment was prepared from 3-4 days old culture.
humidified

Reversible permeabilization was determined with
bleomycin uptake assay and irreversible electroporation
was determined with cell survival test. They were both

recorded for control and vinblastine treated cells.
Electroporation was performed at noncytotoxic
concentration

of vinblastine.

Concentration

of

0.25nglml

was estimated as noncytotoxic for vinblastine sensitive cell

line [6].

To

determine

the effect of

vinblastine

on

plasma membrane, such as membrane fluidity [4,5] and one

electroporation, cells were incubated with vinblastine for
one hour. Control cells were incubated without addition of
vinblastine. Cell suspension was prepared in SMEM culture
medium. A 50 pl drop of cell suspension that contained 106
cells was placed between stainless steel electrodes spaced 2
mm apart. The electroporation conditions were following: 8
pulses, 100 ps, 1 Hz and voltage applied was: 0 (control),
80, 120, 160,200,240,280,320,360 and 400 V.
For cell survival test cells were porated at described
parameters. For bleomycin uptake assay bleomycin was
added prior to electroporation in final concentration 5nM
[11].
Electroporated cells were than in both cases incubated at
room temperature diluted and plated in EMEM + FCS in
Petri dishes (200 cells per Petri dish). Petri dishes were
maintained at 37 oC in a humidified SYo CO2 atmosphere
during 5 days.
Colonies of survived cells were counted. Cell survival
was calculated as oÄ of control. Uptake of bleomycin was
calculated as 100-(% of control).

concentrations was vinblastine[6].

RESULTS AND DISCUSSION

INTRODUCTION
Electroporation is a phenomenon of increase in
membrane permeability which occurs as a consequence of
exposure to high electric field []. [t is used for loading
cells with foreign genes or drugs. It holds promise to be
used extensively for transdermal drug delivery, and as a
tool for electrochemotherapy and gene therapy in vivo[2].
In order to be able to use electroporation as a safe and
efficient tool, parameters that affect it have to be well
known. Beside electrical parameters and environmental
physicochemical factors the integrity of the cytoskeleton
also affects membrane sensitivity for electroporation [3].
The changes in microtubular system of cytoskeleton
was shown to modulate physico-chemical properties of the

of the reagents used to affect the cytoskelet at nontoxic
Vinblastine

alkaloids.

is an agent from the group of

It is commonly

used

in

vinca

cancer chemotherapy

against a variety of tumors since it inhibits mitosis by
binding to spindle microtubules [7-10].
To confirm the importance of cytoskeleton integrity and
to reveal some more details about that parameter we tested
the effect of vinblastine on electroporation efficiency in
Bl6Fl cell line. Bl6Fl cell line was used since this cell
line does not exhibit resistance to vinblastine.

In our

survival of

study we determined permeabilization

and

Bl6Fl

cells. We determined both for the cells
preincubated with vinblastine and for the cells without any
addition of vinblastine as control.

MATERIALS AND METHODS
Malignant murine melanoma cells, Bl6Fl, were used in the
experiments. Cells were grown in EMEM supplemented

with l0% fetal bovine semm (FCS) at 37 oC in

Reversible electroporation of BI6FI cell line was
determined by bleomycin uptake assay and irreversible
electroporation of the same cell line was determined by cell
survival test with and without vinblastine.
Results for permeabilization are shown as percent of

cells killed by bleomycin and results for irreversible
electroporation are shown as percent of cells that survived
(Figure l).

The addition of vinblastine at concentration of
0.25n{ml, with electrical parameters that were used in our
study and are described in materials and methods did not
affect neither reversible permeabilization nor irreversible
electroporation of Bl6Fl cell line.
Interaction of vinblastine with cytoskeletal microtubules
is hypothesized to change polymerization dynamics of
cytoskeletal microtubules [7-10] and it was shown that
changes of cytoskeleton influence electroporation [3].

a

3*o INrenNATroNAL ConrenerucE oN BroelrcrRoMAGNETrsM

B-12 October 2000, Bled - SLOVENIA

Electroporation

30

R.J. Toso, M.A. Jordan, K.W. Farrell, B. Matsumoto
and L. Wilson, "Kinetic stabilization of microtubule
dynamic instability in vitro by vinblastine,"
Biochemistry vol:32, pp: 1285-1293, 1993
t9] K.L. Wendell, L. Wilson and M.A. Jordan, "Mitotic
block in HeLa cells by vinblastine: ultrastructural
changes in kinetochore-microtubule attachment and in
centrosomes," Journal of Cell Science vol:104, pp:261274. 1993
[0]O. van Tellingen, J.H.M. Sips, J.H. Beijnen, A. Bult

t8l

o6n
o-xL40
@

c)

o

and W.J. Nooijen, "Pharmacology, bio-analysis and
of the Vinca alkaloids and semisynthetic derivatives (review)," Anticancer research

pharmacokinetics
0

50

100

150

200

250

300

350

400

vol:12, pp: 1699-

voltage [Vl

1:

Reversible permeabilization and irreversible
Bl6Fl cell line at 8 pulses, 100ps, and
frequency lHz. o. irreversible, AA reversible, o A
control, oA vinblastine. Values are means of at least 3
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In our study at electrical parameters, vinblastine
concentration and time of incubation applied we did not
ascertain any influence of vinblastine on electroporation.
Further studies are needed to determine the effect to which
cytoskeleton is affected at various vinblastine
concentrations.
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