
INTRODUCTION

Cancer is a major public health problem worldwide and the second leading

cause of death in the United States [1]. Currently, the research of cancer treatment is

a leading topic worldwide. Therefore, it is only natural that alternative anticancer

treatments are being proposed as a substitute to the conventional ones. One of the

most promising novel anticancer therapies is electrochemotherapy and

electroablation [2]. Both methods are based on the phenomenon of electroporation.

This phenomena occur as a result of transmembrane potential increase that is

triggered by an electric field. This leads to the formation of electropores in the

affected cell membrane [3]. Reversible electroporation is triggered if transmembrane

potential does not deviate far from the electroporation threshold, hence cells survive.

In other case scenario, the transmembrane potential greatly exceeds the

electroporation threshold, triggering irreversible electroporation and cell death.

It is known that cell affected by ionizing radiation can trigger the bystander

effect on the adjacent cells. Recently, few publications had shown that the bystander

effect is present after both electroporation driven cancer treatment methods, namely

electrochemotherapy and electroablation [4]. Here, we investigate whether the

bystander effect is present when directly and indirectly affected cell lines are

different.

METHODS

The bystander effect triggered by irreversible electroporation or bleomycin

electrotransfer was carried out in vitro (Figure 1). Chinese hamster ovary cells

(CHO-K1) and human adenocarcinoma alveolar basal epithelial cell (A-549) lines

are used for experiments. The electrotransfer of the anticancer drug BLM (20 nM)

was performed with one electrical pulse at (1400 V/cm) for the duration of 100 µs.

Irreversible electroporation was performed also with a single electrical pulse at

(2800 V/cm) for the duration of 100 µs. After electroporation, cells were incubated

for 10 min, then 1 ml of RPMI growth media was applied on top and incubated for

72 hours in a 6-well plate. After incubation, the medium is collected and centrifuged

twice. Then the collected media was applied on 400 cells in the 4 cm petri dish. Cell

colony formation assay was performed from those cells.
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Figure 1. Schematic representation experimental setup. A) Cells were affected with 20 nM

Bleomycin, 1 high voltage (1400 V/cm) pulse, and incubated 72 hours. B) Cells affected with 1

high voltage (2800 V/cm) pulse and incubated 72 hours. C) Untreated cells (control cells)

incubated for 6 days. Then cells were incubated for 72 hours in 6 wells plate with growth

medium. After incubation, growth medium was collected from 6 wells, centrifuged 2 times, and

was put on cells: medium from A-549 cells was put on CHO cells and vice versa.

Figure 2. Number of colonies, after 144 hours (6 days) of incubation. The graphs shows the

averages ± standard error. In A graph we can see CHO cells viability through 72 hours period.

In the B graph we can see A-549 cells viability through 72 hours period. C and D graphs

shows viability the of experiment with the Bystander effect for CHO and A-549 cells (without

electroporation, Irreversible electroporation, and reversible electroporation with 20 nM BLM).

Untreated cells after incubation (without electroporation); cells after being affected with 1

high voltage (2800 V/cm) pulse (irreversible electroporation); and cells with 20 nM

Bleomycin (BLM) after being affected with 1 high voltage (1400 V/cm) pulse (reversible

electroporation). The main difference between C and D is that in D we switched the growth

medium between cells lines (A-549 medium on the CHO cells and vice versa).

CONCLUSION

The results presented here indicate that the bystander effect triggered by

bleomycin electrotransfer is significantly decreasing CHO and A-549 cell viability

(Figure 2). After the application of the Bystander effect by both electroporation

techniques, it is observed that A-549 cells are more sensitive to viability.

Furthermore, the Bystander effect has a similar effect on different cell lines.

Moreover, the Bystander effect was also obtained in between different cell lines

(one directly affected cell line indirectly affects another cell line).
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RESULTS

Figure 2 shows the viability dynamics of CHO (A) and A-549 (B) cell lines

after reversible electroporation (with 20 nM BLM) for 72 hours. The graphs

present a slower decline in viability in CHO cells as compared to A-549 cells.

After 72 hours, the viability of CHO cells decreased to 7.46%, whereas A-549

cells were killed (0%) faster, i.e. within 60 hours. From this, we can conclude that

A-549 cells are more sensitive to viability than CHO cells.

Graphs C and D show the Bystander effect after irreversible electroporation

and bleomycin electrotransfer. After irreversible electroporation, the decrease in

viability of the different cells lines was different: the viability of the CHO cell line

was 45 % and that of the A-549 cell line was 0 %. After treatment with 20 nM

BLM, both cell lines showed 0% viability. Using the same method but exchanging

the medium (D), after irreversible electroporation, the viability of A-549 cells

decreased to 8% and that of CHO cells to 0%. Using 20 nM BLM and also

exchanging the medium, the viability of A-549 cells decreased to 37 %, while the

viability of the CHO cell line remained unchanged at 0 %.


