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[ Abstract ] Objective  To observe the neurotoxic effects and mechanism of TCPP ( tris ( 2-chloroisopropyl )
phosphate) exposure on mice. Methods Thirty adult KM mice were randomly divided into normal control (0 mg/(kg-
d)), low— (10 mg/(kg-d) ) and high-dose TCPP groups ( 100 mg/(kg-d) ), and were given oral gavage exposure once a
day for consecutive 30 days. The body mass of mice was recorded. Morris water maze was used to examine the ability of

learning and memory ability in mice. The serum levels of total-triiodothyronine ( TT3) , total-tetraiodothyronine (TT4) , free
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tetraimethionine ( FT4) and free triiodothyronine ( FT3) were detected with electro-chemiluminescence. The levels of
glutathione transferase (GST), superoxide dismutase (SOD), catalase ( CAT), and malonaldehyde ( MDA ) in brain
tissues were detected by chemical colorimetry. Results Compared with the control group, the water intake of the high-dose
TCPP group was significantly reduced (P< 0.05), and the argan coefficients of the liver and spleen were significantly
increased (P< 0.05). In addition, the escape latency of TCPP exposure mice was longer than that of control group in the
water maze test (P< 0.05). Furthermore, the total swimming course of the high-dose TCPP group was increased ( P<
0.05) and swimming time in the target quadrant was significantly reduced compared with the control group (P< 0.05). In
the high-dose TCPP group, the serum levels of TT3 and FT3 were increased (P< 0.05), the activities of GST and SOD
were decreased, and the content of MDA was increased (P < 0.05) compared with the control group. In the low-dose

TCPP group, the activity of GST was decreased and the content of MDA was increased (P < 0.05) compared with the

control group. Conclusions TCPP exposure is neurotoxic by increasing thyroid hormones and inducing oxidative damage in

mice.
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&1 AR TCPP R/ AT L R MOKIIEEM (% +5, n=8)
Table 1 Effects of TCPP exposure on body mass, diet, and water intake of the mice

34l KB (g) oK (mL) REH(g)
Groups Body mass Water drinking volume Food intake
i HR
xR 34.23 + 6.37 12.60 + 4.57 5.54 +1.43
Normal group
fisR 2
.08 +5.54 10.27 + 3.52 4.71 = 1.
Low-dose TCPP group 35.08 £5.5 0.27 % 3.5 e 1S5S
feklh=ezil
1R 5t
34.77 + 5.08 .66 +2.037 5.61 +1.96
High-dose TCPP group * 9.66 = 2.03 *
T SXH AL, © P < 0. 05,
Note. Compared with the control group, * P< 0. 05.
R2 A[FFIE TCPP ZF0 /N RAEAHE AR (& 5, n=8)
Table 2 Effects of TCPP exposure on organ coefficient of the mice
Zixiil & (mg/g) JHF (mg/g) HE (me/g) i (mg/g) F (mg/g) fili (mg/g)
Groups Heart Liver Spleen Lung Kidneys Brain
X HRZH
4.63 +0.41 47.54 + 3.40 4.15 + 0.37 7.25 +1.39 13.48 + 3.34 13.82 + 2.89
Normal group
blkTed
ﬁnim il 4.34 +0.40 48.05 + 7. 19 5.58 +1.36 6.70 = 1.02 13.39 + 3.21 12.69 + 1.86
Low-dose TCPP group
[oRlke
P A 5.63 +3.16 57.66 £ 6.00°  5.89+1.10" 7.38 = 1.11 13.69 = 1.77 13.01 + 1.98

High-dose TCPP group

W SR IRAAALL, T P < 0.05,
Note. Compared with the control group, * P< 0. 05.
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Note. Compared with the control group, * P< 0. 05.

Figure 1 Effects of TCPP exposure on escape

latency of the mice
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T SN AL, © P < 0.05,

B2 A[EGHE TCPP B8 /N Ul T AR A 2
Note. Compared with the control group, * P< 0. 05.

Figure 2 Effects of TCPP exposure on total swimming

distance of the mice

£33 ZAU/NRBRIEEEKTE (& 5, n=8,ng/mL)

Table 3 Concentrations of thyroid hormones in mice of the three groups

e

TT3 FT3 TT4 FT4
Groups
Xof IR ZH
3.45 + 1. 08 1.63 = 0. 68 90.98 + 8.13 39.64 £ 4.71
Normal group
{i5ilheei!
4.52 +0.89 .18 £0.90° 86.26 + 6.49 35.40 = 6. 12
Low-dose TCPP group * 2.18£0.90 * *
e e 2 .
.89 £ 1.53" .62 £0.29° .77 +5.97 .30 £ 1.
High-dose TCPP group 4.89 + 1.53 3.62 £ 0.29 89 +5.9 36.30 = 1.88
T SRR, © P < 0.05,

Note. Compared with the control group, * P < 0. 05.

Fa /PRI ALEDNIEOKF(x 5, n=8)

Table 4 Oxidative stress levels in brain tissue of the mice in three groups

gl
% GST(10° U/g) SOD(10° U/g) MDA (mmol/g) CAT(10° U/g)
Groups
Xif B2
415.30 + 24.22 63.98 + 7.80 6.40 + 2.94 15.10 = 2. 50
Normal group
IR . .
Low-dose TCPP eroup 344.33 + 19.58 61.27 = 9.94 12.28 + 3.82 13.79 = 2.27
G ) k4
Fl AL 301.43 + 23.32" 46.69 + 3.13" 18.51 + 4.91* 18.35 £ 3.36

High-dose TCPP group

X RAILL, * P < 0.05,
Note. Compared with the control group, * P < 0. 05.
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Figure 3 Effects of TCPP exposure on residence time of the

mice in the target quadrant
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