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Abstract: In this research, BPS and BPF with sublethal dose were selected to compare the difference and combined toxicity of
neurodevelopmental toxicity in zebrafish from four aspects: developmental phenotype, motor behavior, vascular development and
neurotoxicity. The results showed that both BPS and BPF of LC5 induced apparent deformities in zebrafish, such as inhibiting the
development of swimming sac and yolk sac. Exposure to BPS and BPF can affect the early motor behavior of zebrafish, which is
potentially associated with damage to the cardiovascular system and nervous central system. BPS and BPF caused abnormal
cardiovascular development and shortened caudal vein (CV) width in zebrafish. The abnormal transmission of DA, AChE and NO
neurotransmitters leads to the impaired development of zebrafish neurons, which has a direct impact on the function of the lateral
nervous system, and then leads to the impaired early motor behavior of zebrafish. BPS and BPF show different toxicity differences in
specific indicators. BPF exposure is more likely to induce tissue and organ toxicity in zebrafish, while the direct toxicity of BPS is
less than that of BPF, which is more manifested at the molecular level, indicating that there is a certain degree of difference in the
mode of action of the two. In addition, combined with the analysis of the combined action of concentration addition model, the
addition action between BPS and BPF is mainly. The results of this study provide a reference for health risk assessment and risk
warning after exposure to BPS, BPF and their mixtures.
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%1 RT-qPCR 473141551
Table 1 Primer sequences for RT qPCR analysis

5194 Fr

Forward primer sequence of B—actin

JPH(5-3")
CTGTAGCCTCTCTCGGTCAG
Reverse primer sequence of p-actin ~ CCATGTACGTTGCCATCCAG

Forward primer sequence of gfap CCTG 0GAGCAGCAGAACAAGA
TGTTTGAGAGTGCCGAGGTC
ATCAACACGCTCAACGGTCT
TTACCAGGATGCGTGAGGTG

Reverse primer sequence of gfap
Forward primer sequence of elavi3

Reverse primer sequence of elavi3

1.9 Bl /b S5 AH FAE VRS

T B 0 5% LLCT M £ bRk 22 )(SD) KR, 5K
KAL) LA AE Tukey HEIPALKE 2 5 AT B 2207 2%
3BT (ANOVA), T 4ivl 43 ¥ L SPSS 18.0 #A4:
CZImar, S EDRT, B KT P<0.05(%),P<0.01
(¥%),P<0.001(**%).
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Fig.1 Developmental abnormalities in zebrafish induced by exposure to BPS, BPF, and their mixtures
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Fig.2 Abnormal motor behavior of zebrafish caused by exposure to BPS, BPF, and their mixtures
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Fig.3 Abnormal vascular development in zebrafish caused by exposure to BPS, BPF, and their mixtures
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