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Abstract: In planar lipid bilayers it was demonstrated that
C

tzEa decreases threshold

for

In our study its fficts were

irreversible electroporation.
tested

in vitro. In cell line

DC3F CtzEt affects electroporation when train of 8 pulses
of 100 ps duration andfrequency IHz is applied and has no
ffict when I pulse with the same duration is opplied.

INTRODUCTION

It is known that some surface active molecules affect
membrane order parameter and electroporation of cell
membrane

[].

Surfactant CrzEs is widely used as solubilizer of
membrane proteins. At subsolubiliing concentration it
perturbes membrane structue and function. It incorporates
into membrane with maximal binding capacity of 0,6-0,8
mols of detergent per mol of phospholipid before the onset
of solubiliation [2]. At lower concentrations C12Es causes
fluidization of membrane by perturbation of the lipid acyl
chain ordering due to detergent/lipid interactions. Addition
of surfactant to phospholipid bilayer leads to decreased
avgerage chain length and increased avgerage area per
chain and considerable perturbation of acyl chain ordering,
but little influence on the conformation of head group
segments [3,4].

In planar lipid bilayer sistem it was shown that addition

of C12Es decreases threshold of irreversible electroporation
tsl

In present study the effect of C12Es on electroporation of
cell membrane of cell line DC3F was tested.

MAREIALS AND METHODS
Transforrned Chinese hamster lung fibroblast cells,
DC3F, were used in the experiments. Cells were grown in
EMEM supplemented with l}Yo fetal bovine serum (FCS)
at 37 oC in a humidified 50Ä CO2 atmosphere. The cell
suspension for experiment was prepared from 3-4 days old

106 cells was placed between
stainless steel electrodes spaced 2 mm apart. The train of 8
pulses, 100 prs and repetition frequency I Hz or a single
pulse with the same duration was applied. The voltage was
increased gradually from 0 (control) to 400 V in 40 V steps.
In experiments where train of 8 pulses was delivered 5
repetitions of each experiment were performed while in

cell suspension that contained

case

of single pulse each experiment was

In our experiments non-citotoxic concentration of Cl2Eg
was determined. At that concentration electroporation was

The cell survival and

permeabilization

measured by uptake of bleomycin were recorded for control
and C12Es treated cells.

Non-toxic concentration was determined

for

repeated tree

times.

Electroporated cells were incubated at room temperature
+ FCS in Petri dishes (200
cells per Petri dish). Cultures were maintained at 37 oC in a
humidified 5% COz atmosphere during 5 days. Cell
survival was calculated as 7o of control.
For determination of permeabilization the protocol

diluted and plated in EMEM

described above was used and prior to electroporation
bleomycin was added to cell suspension in final
concentration 5nM [6].
RESULTS
Different concentrations of surfactant CrzEa were tested
and non-toxic concentration was established (Table l).
Uptake of bleomycin thus permeabilization was not
affected by addition of surfactant (Figs. I and 2). C2EB
affected cell survival when a train of 8 pulses was applied,
and has no effect when only 1 pulse was applied (Fig. 2).

l:

Cytotoxic effect of different concentrations of
on cell line DC3F. Cell suspension was
incubated for 60 minutes at 37"C. Values are means of 4

Table

CrzEs pglml

experiments + SE.
CrzEr

culture.

performed.

To determine the effect of C12E3 on electroporation,
cells were incubated with non-toxic concentration of
surfactant (0,5pg/ml) for 45 minutes. Control cells were
incubated without addition of surfactant. Cell suspension
was prepared in SMEM culture medium. A 50 pl drop of

pglml

survival (% of control)

10
x3

0

100

0,5

92

5

49

l3

20r8

cell

suspension that was incubated with different concentration
of Cl2Es for I hour at 37". After the incubation cells were
diluted in EMEM and plated in EMEM + FCS in

concentration 200 cells per Petri dish. Colonies are fixed
with methanol and stained with crystal violet.
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Figure

Survival and BLM uptake in DC3F cell line at

pulses, l00ps, and frequency lHz.
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DISCUSSION

When 8 pulses were applied, shift of survival curve of
electroporated cells DC3F caused by Cl2Es is in agreement
with results obtained in planar lipid bilayers [5]. In both
systems, cell cultured in vitro and artificial planar bilayers,
CrzEr decreases irreversible electroporation.

When one pulse

is applied C12Es has no effect

on

survival curve.
From obtained results we could conclude that CrzEs is
effective only when train of pulses is applied.
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