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Abstract — All organisms are being exposed to harmful factors present in the environmental. The
combined action of various factors is a distinguishing feature of modern life. An interaction bet-
ween two chemicalsis considered as synergistic when the effect produced is greater than the sum
of thetwo single responses. The biological effects due to the combined action of ionizing radiation
with the other factor are hard to estimate and predict in advance. In the current study, we investi-
gated the synergistic effects between ionizing and HgCl; using fish hepatoma cells(PLHC-1 cells).
The results showed a dramatic decrease of cell viability after simultaneous treatment of PLHC-1
cells with ionizing radiation and HgCl,. Neiither of the two had any cytotoxic effect when treated
alone. The cytotoxicity of ionizing radiation was enhanced in the presence of HgCl,. The synergis-
tic effects were observed after exposure of the PLHC-1 cells to ionizing radiation combined with
HgCl.. The synergistic interaction was due to an increase of irreversibly damaged cells after the
combined exposure. Analysis of the extent of synergistic interaction enables to make quantitative
estimation of irreversibly damaged cells after the combined exposure. The present study suggests
that PLHC-1 cells can serve asrapid screening toolsfor detecting the toxicity of harmful factors.
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Fig. 1. Effect of radiation on viability of PLHC-1 cells in vitro.
Cell viability was assessed by MTT assays after 24, 48hr
(n=3). Data are presented as the percentage of control via-
bility. Cell viability was greatly reduced in a dose- and time-
dependent manner after radiation exposure. All the points
showed a statistically significant difference from the control
group according to Student’ s t-test (p< 0.005).
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Fig. 2. Effect of HJCL on viability of PLHC-1 céllsin vitro. Cell
viability was assessed by MTT assays after 24, 48 hr (n=3).
Data are presented as the percentage of control via-hility.
Cell viability was greatly reduced in adose- and time-depen-
dent manner by HgCl, exposure. All the points showed a sta-
tistically significant difference from the control group accord-
ing to Student’ st-test (p< 0.005).
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Fig. 3. Thein vitro cytotoxicity assays of the irradiation and HgCl.
treatment on PLHC-1 cells. Cytotoxicity was measured by
MTT assay after 24 hr (A) and 48 hr (B) exposure, respec-
tively (n=3). Cell viability was greatly reduced in a dose-
dependent manner by radiation and HgCl, exposure. All the

points showed a statistically significant difference from the
control group according to Student’ s t-test (p< 0.005).
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