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Abstract ; In order to provide basic data and scientific basis for the prevention of organic phosphorus flame retard-
ants (OPFRs) pollution and effective treatment of related diseases, whether OPFRs could induce liver damages and
their occurrence and degree of development were investigated, and the related mechanisms were explored. Rats
were used as the animal model in this experiment. The male Sprague-Dawley rats were divided into 5 groups, and
there were 12 rats in each group. The rats were exposed to tris(1,3-dichloro-2-propyl) phosphate (TDCPP), a typi-
cal chlorophosphorus flame retardant. The control group received no treatment, the solvent group was given with
the same volume of olive oil, and the exposure group was given with TDCPP in different doses (125 mg-kg™"-d”',
250 mg-kg"-d" and 500 mg-kg" -d") by stomach. The body weight was measured every week and the biochemi-
cal indexes of liver function in serum were measured at the end of the 4th and 8th week. At the end of 8th week,
3 rats from each group were sacrificed to obtain the liver for the hematoxylin-eosin staining and analysing his-
topathological changes using the transmission electron microscope. After rats were exposed to TDCPP for 8 weeks,
the body weight of TDCPP-treated rats had a decreasing tendency. There were some differences in body weight af-
ter TDCPP administration for 1 week. Compared with the control group and the solvent group, the body weight of
rats in TDCPP-treated group decreased significantly (* P<0.05, ** P<0.01), and the loss of weight was more obvious
in high-dose group (**P<0.01). Liver function indicators in serum showed abnormalities, alanine aminotransferase,
aspartate aminotransferase, cholesterol and triglyceride levels of rats in TDCPP-treated group had a significant
downward trend, compared with the control group and the solvent group (* P<0.05, **P<0.01). The activity of ser-
um acetylcholinesterase in TDCPP-treated group decreased significantly, compared with the control group and the
solvent group (*P<0.05, **P<0.01). After exposed to TDCPP, the levels of MDA increased significantly and the
activity of SOD decreased significantly (* P<0.05, ** P<0.01), thus resulting the oxidative damage in livers. The
pathological section results showed that the liver cells of rats exposed to TDCPP were injured, and the necrosis was
more severe in the high-dose group. The results showed that TDCPP could cause the loss of body weight of rats
significantly, TDCPP also caused liver cell damages and perturbed the synthesis function of liver, thus resulting the
dysfunction in liver metabolism and severe hepatic damages.

Keywords: organophosphate flame retardants (OPFRs); tris(1,3-dichloro-2-propyl) phosphate (TDCPP); rat; liver
function damage; health effect; pathologic change
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Fig. 1 The body weight of rats at different groups after

tris(1,3-dichloro-2-propyl) phosphate (TDCPP) exposure for 8 weeks
Note: Compared with blank control and solvent control,* P<0.05, **P<0.01.
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Fig. 2 The changes of the activities of alanine aminotransferase (ALT) and aspartate aminotransferase (AST),

and the contents of cholesterol (CHO) and triglyceride (TG) in serum of the rats after TDCPP exposure for 4 and 8 weeks

Note: Compared with blank control and solvent control,* P<0.05, **P<0.01.
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e 0 B 2 2 4 R ) e 2R 2 A AR R T e 2 2 A AT e 25 2 2 LU P<0.05,
Fig. 3 The changes of the levels of acetylcholinesterase (AchE), malondialdehyde (MDA) and superoxide dismutase
(SOD) in serum of the rats after TDCPP exposure for 8 weeks

Note: Compared with blank control and solvent control,* P<0.05, **P<0.01; compared between

high-dose group with medium-dose or low-dose groups, #P<0.05.
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(K 4C); il i Y3 2 (18] 4D) R BT /N 3R B AR HRS AN ST, /N 5 B AN, T 52 4 38 4
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4 AEALBABEAAFRE FLREEE(x400)
A, ZS %R B, AN C, 125 mg-kg' -d';D,250 mg-kg' -d"';E,500 mg-kg' -d!, SAEANTE R P OFREE,
Fig. 4 The illustration of the hematoxylin and eosin (HE) staining of liver tissues at different groups (HEx400)

Note: A, Control; B, Solvent; C, 125 mg-kg™ -d™! treatment; D, 250 mg-kg™ -d"! treatment; and E,

500 mg kg™ -d"! treatment. Inflammatory cells were denoted by O.

B 5 TDCPP RFE5|EXRIMARBREEHRG
WAL ZSEXR B RN C, 125 mg kg™ -d”';D,250 mg-kg' -d';E,500 mg-kg'-d!,
PR P45 5 2 PRI R A P 1 60035 S b, 200 A 11 24 A T2 P P B 1 Sk b | SRR ZS Y A0 T A B, B W A T OO b
Fig. 5 The evidence of TDCPP-induced damage of hepatic ultrastructure
Note: A, Control; B, Solvent; C, 125 mg-kg™ -d"! treatment; D, 250 mg-kg™' -d"! treatment; E, 500 mg-kg™' -d"! treatment. The ridge fusion
of damaged mitochondrial was denoted by white arrows; the contraction deformation of cell nucleus was denoted by black arrows;

mitochondrial vacuolation was denoted by A; autophagosome was denoted by [1.
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