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Role of oxidative stress in neurodevelopmental toxicity of bromoacetamide in zebrafish
embryos HE Mengting, WANG Wei, XU Jie, ZHANG Jie (Department of Health Toxicology, School
of Public Health, Medical College of Soochow University, Suzhou, Jiangsu 215123, China)
Abstract:

[Background] Bromoacetamide (BAcAm) is a kind of disinfection by-products, and has been confirmed
to have cytotoxicity and genetic toxicity, but its toxic effect on neurodevelopment is still unclear.

[Objective] This experiment aims to study the neurodevelopmental toxicity and its mechanism
caused by BAcAm on zebrafish embryos.

[Methods] Wild-type zebrafish embryos were randomly divided into six groups (30 embryos
in each group), namely a control group and five BAcAm exposure groups (0.625, 1.25, 2.5, 5,
and 10mg-L"). The exposure period was from 2 h post-fertilization (hpf) to 96 hpf. The mortality of
zebrafish embryos was detected every day, and the 72 hpf hatching rate and the 96 hpf mortality,
deformity rate, and body length were calculated. The locomotor ability of zebrafish was tested at 120 hpf.
Reactive oxygen species (ROS) levels in zebrafish were detected by 2, 7-dichlorodi -hydrofluorescein
diacetate (DCFH-DA) probe. The expression levels of neurodevelopment-related genes (dIx2, ngnl,
elavi3, shha, mbp, and syn2a) and oxidative stress-related genes (Cu/Zn sod, gpx, cat, nrf2, and
ho-1) were detected by fluorescence quantitative PCR.
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[Results] At 72 hpf, the hatching rate of zebrafish embryos in the 10 mg-L"* BAcAm exposure group was 88.40%, lower than the 100%
hatching rate in the control group (P<0.05). At 96 hpf, the mortality rates of zebrafish embryos in the 5 and 10 mg-L* BAcAm exposure
groups were 48.10% and 96.06%, respectively, higher than 15.92% in the control group (P<0.05); the malformation rates of embryos in
the 2.5 and 5mg-L™ BAcAm exposure groups were 21.38% and 43.43%, respectively, which were higher than 1.94% in the control group (P<
0.05); the body lengths of embryos in the 2.5 and 5mg-L* BAcAm exposure groups were 5.21 and 4.94 mm, respectively, lower than 5.40mm in
the control group (P<0.05). The locomotor ability test results found that compared with the control group, the BAcCAm exposure groups
showed decreasing movement distance and time (P <0.05). ROS staining results revealed that the ROS expression levels in the head
region of zebrafish embryos in the 1.25, 2.5, and 5mg-L™ BAcAm groups were significantly higher than those in the control group (P<0.05).
Quantitative PCR results showed that the expression levels of neurodevelopment-related genes d/x2 were down-regulated in the 2.5 and
5mg-L™* BAcAm groups, ngnl was down-regulated in the 5mg-L"* BAcAm group, elavi3 and shha were down-regulated in the 1.25, 2.5,
and 5mg-L* BAcAm groups, mbp was down-regulated in the 1.25 and 5mg-L* BAcAm groups, syn2a was down-regulated in all BAcAm groups (P<
0.05); the expression levels of oxidative stress-related genes Cu/Zn sod was up-regulated in the 2.5 and 5mg-L™ BAcAm groups, gpx was
up-regulated in the 5mg:-L"* BAcAm group, cat and nrf2 were up-regulated in the 1.25, 2.5, and 5mg-L* BAcAm groups, and ho-1 was up-
regulated in all BAcCAm groups (P<0.05).

[Conclusion] BAcAm exposure may induce oxidative stress and inhibit the expression of neurodevelopment-related genes, thereby induce

neurodevelopmental toxicity in zebrafish embryos.

Keywords: disinfection by-products; bromoacetamide; zebrafish; oxidative stress; neurodevelopment
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Figure 1 Effect of bromoacetamide on zebrafish embryonic development
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[Note] ***: Compared with the control group, P<0.001.
B2 RZEBENHDEEIER (A). B5h8E (B) BN
Figure 2 Effect of bromoacetamide on zebrafish embryoic
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Figure 3 Effect of bromoacetamide on neurodevelopmental gene
expressions of zebrafish
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[Note] A: Control; B: 0.625mg-L%; C: 1.25mg-L'%; D: 2.5mg-L%; E: 5mg-L™. A-E:
Typical fluorescence images of ROS formation in zebrafish embryo
head. Upper picture: bright field; lower picture: fluorescence.
The white box represents the head area of zebrafish embryos. As
the concentration of BAcAm increases, the fluorescence intensity
of this area gradually increases. F: ROS relative expression level.
Compared with the control group, *: P<0.05, **: P<0.01.
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Figure 4 Effect of bromoacetamide on ROS in zebrafish head
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Figure 5 Effect of bromoacetamide on the expression of oxidative
stress-related genes in zebrafish
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RRZENSHER. IOMRRA, UM S
MoeamELAERE Y, EMAKRIPERS, &
AN atETZECEBRUYILES (superoxide
dismutase, SOD) . & Bt H BT EIYIEE (glutathione
peroxidase, GPx) F1id & ¥ S &S (catalase, CAT), AJ
hENERREHE, BERFERRE IR B ERMR
F, Cu/Zn sod BERENFRIAKFESKERSALIIE
S0, REBNAKR LI ROS BYIE 1N, GPx @HIRA T
=HEENIEEmEtT, BEEREEIIaU
K H,0, EEMFIER. CAT 2B H,0, DARIVES, £
EFTETARNIECIER, B HEETR
EMES, 57ZHANG EPUVIRREER—B, 17 B% ROS
FERSIENE KRG, TROHREERNALE
SOD. CAT# GPx BYEFE K FHI 718N, MAERME
S (heme oxygenase, HO) -1 & — F Ak Ffr /& &1 BY 41 A
RIFEPRIERES, I MA RS RA—E K. BBERE
M, ERREBRMMALTI Y ; HO-1 IRIAH
ZEEREAFLIFE 2 XA F 2 (nuclear factor-erythroid
2-related factor 2, Nrf2) 7Y%, nrf2 0 ho-1 B 52
MR ANERE, f5RKREAR TS Nrf2/HO-1
MENERRRES S ENH S B mELIRG Y,
KAREREAIMRIEEEREG, nrf2. ho-1 NEH
HIMRAE BE, MBRZHEREEESH S AN
ROSHIFEMNTMAUVE TS BNMAE L AT

R EFTR, AARBINBISEITHFE. BELR
BHEXER. ROSKFEMITA N R FAE X ER A
R, R T RCBEIH S aMESSsSENERLES
M D FIEXNE, RERZER A gE@TIESEaNL
R, FfMERAALZBEHEXIERNRE, SBHS
BHEAEEY. EAMREEFERNE, R EZ
FEENENNHASHEEE ZBEEFETEERZENE
RXAXLFZEBIFERMANTIN- B -L- FERER
H—F Wi,
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