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Abstract: Human lung cancer cell A549were used as the test cell. Three kinds of organophosphorus flame retardants, i.e.,
tris(2-butoxyethyl) phosphate (TBOEP), tris(1-chloro-2-propyl)phosphate (TCIPP), and tri(4-isopropylphenyl)phosphate (IPPP),
were selected as representative compounds, which are frequently detected in the environment. The toxic effects of the three
compounds on A549cell were studied through multiple toxicity test endpoints. Results showed that the three OPFRs could inhibit cell
viability, stimulate the production of excessive reactive oxygen species and reduce the mitochondrial membrane potential in cell,
induce cell inflammation and cause DNA damage. All the cytotoxicity indicators were dose-dependent. OPFRs with low
concentrations had less effect, and the toxic effect enhanced with the increase of OPFRs concentrations. Compared with the three
OPFRs, their toxic effects on A549cells ranked as TBOEP > TCIPP = IPPP. Especially, when the cells were exposed to TBOEP
with a high concentration of 500 pmol/L, the cell viability was less than 5%, the amount of reactive oxygen species in cell increased
by three times, the mitochondrial membrane potential decreased by 46.5%, the secretion of inflammatory factors IL-6 and TNF-a
increased by 124.4% and 262.7%, and the content of DNA damage markers increased significantly.
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Fig.5 Effects of TBOEP, TCIPP and IPPP on the viability of
A549 cells under different concentrations
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Table 1 Correlation coefficients between cell viability,

oxidative stress, apoptosis and inflammation

OPFRs &b 4IMiEJ)) ROS MMP IL-6  TNF-a

41 3 7 1 -0.993*%* 0.879** -0.909** -0.981**
ROS 1 -0.830*%* 0.865**  0.964**
TBOEP  MMP 1 —-0.991** -0.943**
IL-6 1 0.960%*
TNF-o 1
41 3 7 1 -0.952*%*% 0.981** -0.866** -0.943**
ROS 1 -0.965*%* 0.914**  (0.982%*
TCIPP MMP 1 -0.889** -0.953**
IL-6 1 0.875%*
TNF-o 1
41 3 7 1 -0.894** 0.935%* —0.882*%* —0.922%*
ROS 1 -0.962** 0.897**  0.966**
IPPP MMP 1 -0.917**% -0.981**
IL-6 1 0.920%*
TNF-o 1

T RTR B K P<0.05, ¥ % R 7R i 35 1 /K S P<0.01.

TNF-o < ~. ROS

b CCK-8
3
£
B ,,{1
TNF-0 @~~~ il ROS
— s
\\'zﬁ.
IL-6 MMP
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