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Short Communication

To manifestations of the universal phenomenon “bystander
response” as the response of normal recipient cells (cells-
bystanders) on the interaction with damaged donor cells (cells-
inductors) belong radiation-induced and tumor-induced bystander
effects (RIBE and TIBE respectively) which can play a significant
role in the development of human cancer pathology [1-3]. It is
believed that RIBE and TIBE not only can increase the risk of its
occurrence, but also contribute to the realization of secondary
malignant neoplasms in cancer patients, which aggravates the
prognosis for the future health and subsequent survival of such
patients [4-6]. Negative contribution for patients with malignant
tumors also can have the radiation induced rescue effect (RIRE),
because under their realization malignant cells may be affected
by feedback signals from normal cells, which can increase the
activation of repair systems, thereby reducing the effectiveness of
cancer therapy, which is especially dangerous for children and young
contingents of oncological patients [7]. The urgency of the problem
of interaction between malignantly transformed and normal cells
for human health stimulated our experimental research in this

area [8-10]. Because the characteristic feature of the bystander
response phenomenon is an increase of chromosomal instability in
the bystander cells, the effects of the interaction between malignant
(non-irradiated or irradiated in vitro) and normal human somatic

cells we assessed by cytogenetic markers of genome stability level.

Materials and Methods

As a model of malignant cells-inductors the hematopoietic
cells from untreated patients with B-cell chronic lymphocytic
leukemia (CLL) - non-irradiated (to identify TIBE) and irradiated
in vitro at Go phase of mitotic cycle by 237Cs gamma quanta
at a dose of 0.50 Gy (to identify RIBE) were used as a model of
intact cells-bystanders normal peripheral blood lymphocytes
(PBL) of relatively healthy individuals were applied. Study of the
consequences of the interaction between these cells was performed
on our own model system of co-cultivation the PBL obtained from
individuals of different sexes, which allowed to distinguish inducers
cells from cells-bystanders by the presence or absence of male sex
chromosome Y.
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Results

It was found that co-cultivation of non-irradiated blood cells
received from untreated CLL patients (cells-inductors) jointly
with intact PBL received from conditionally healthy individuals
(bystander cells) leads to significantincrease (p < 0.01) in the mean-
group frequency of chromosomal aberrations in the bystander cells
- from 1.52 + 0.30 per 100 metaphases (at the separate cultivation)
to 3.31 + 0.50 per 100 metaphases (at the joint cultivation) which
confirmed the development of TIBE [8]. Under co-cultivation of
irradiated in vitro malignant cells-inductors jointly with normal
bystander cells the mean group frequency of chromosome
aberrations in the bystander cells (5.18 + 0.51 per 100 metaphases)
became significantly higher than their background level (1.52 *
0.30 per 100 metaphases, p < 0.001)) and their level at only TIBE
manifestation (3.31 = 0.50 per 100 metaphases, p < 0.01) [9]. The
data obtained testify the reality of synergism between tumor-
induced and radiation-induced bystander effects. Co-cultivation
of irradiated in vitro blood cells of CLL patients with intact PBL
of relatively healthy persons leads to the significantly decrease
of chromosomal aberrations frequency in cells-inductors (from
12,88+ 1,16 til1 9,56 + 1,01 per 100 metaphases, p < 0.01), which is
similar to the manifestation of rescue effect [10].

Conclusion

The results of our experimental studies concerning the
interaction between irradiated or non-irradiated malignantly
transformed and intact normal human somatic cells confirm the
possibility of development the dangerous for cancer patients’ certain
manifestations of the bystander response phenomenon (TIBE,
RIBE, RIRE), which requires further research for improvement
the protocols of cancer treatment through the creation of more

effective and less toxic therapy regimens.
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