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[(H5] WEA (BPA) EEMEHMBRESSBRESE, SERRME (AhR) EBREEME
BNEENRE, B AT BPA RIEREUE,

(BB UBS&EREIENY), 5T AnRTE BPA T S R R B S P RIER.

[7575] BRSERRBMEN D 8 RAHITHRE, 751/9 DMSOXTHRLE. AhR I CH223191
(CH) XFFBLH. BPAREE4H (1. 5. 25 umol-L*) . CH+BPA (1. 5. 25umol-L*) £H, RFENENZ
fafE 2h (2hpf) EZF5/E96h (96 hpf) , P HINRBIS EIREERITET =, MEHER, BAZZE. O
K FEKNIEohEE]. B K E 2 PCR AN ARIEXERA (ahr2. cyplal. cyplbl).
DAEE B XBER (nkx2.5. sox9b) . MEL B XHERA (elavi3. gfap. mbp. syn2a) . BRI
BHEXEEA (ner\ sod1/2. hol. nqol) IZRIK,

[452] 5 DMSO XTBELAAALL, 25 umol-L" BPA RERATI D & IRRS B I IR, O TBE.
A EFASE, Sumol-L 25 umol-L™* BPA BRERA B I TRIE NN, KK 4ERE UKIZIER T
FREIIM KR (P<0.05), SHEN BPA RELAMELL, CH+25 umol-L? BPAANI S & HIOEK, BZE.
IETENAEFIF CH+5 pmol-L™ BPA 2B Kz CH+25 pmol-L™* BPA BRI KIS B FRIRE (P<0.05), 1BIF
R TR H KT CHF M, KIETEEPCRERKME, BPALH AWREXER (ahr2. cyplal
M cyp1b1) BIFE LA (P<0.05) ; CHEXS MBI REFHR S BPALR ahr2. cyplal BERITE
JA Rz 25 umol-L* BPA 28 cyp1b1 BUIT FRIA (P<0.05) 0 DA BHEFRERA (nkx2.5 F sox9b) BIZR
XS BUFE 25 umol-L* FO 5. 25 umol-L* BPAZA I T (P<0.05) ; CHEAS A B EiRERERK
RTRAEME (P<0.05), HE K BIHEFXERE elavi3 £ 25 umol-L* BPAZAHIL TIA, gfap F syn2a
7£5. 25 umol-L* BPAZEH I T, mbp ES BPAZAII B TIA (P<0.05) ; CHEF G IEF
RERVERIAME (P<0.05), BPAREEEA MM HEXERNRABHINNE, Hf nr2
£ 25 umol-L* BPAZH H I _E1E, sod1. hol #1ngol 7E 5. 25 umol-L*t BPAZE HH I 8, sod2 7
& BPAAHIN EiA (P<0.05) ; CH FHlfaXERERMFRIXYIME B IEEKTF (P<0.05)0

[4576] BPARIREEITIEUE AhR, £ cyplal M cyp1b1 BEERMIRIE, HEREFERMTE, M
MEBH I EMBNAETE.
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Aryl hydrocarbon receptor-mediated developmental toxicity in zebrafish embryos induced by
bisphenol A WANG Wei, HE Mengting, XU Jie, ZHANG Jie (Department of Health Toxicology,
School of Public Health, Medical College of Soochow University, Suzhou, Jiangsu 215123, China)
Abstract:

[Background] Exposure to bisphenol A (BPA) in the early life period can induce developmental
toxicity. Aryl hydrocarbon receptor (AhR) can regulate various developmental and physiological
functions, and can be activated by BPA.

[Objective] This experiment uses zebrafish as a model animal to study the role of AhR in the
developmental toxicity of zebrafish embryos induced by BPA.

[Methods] Zebrafish embryos were randomly divided into eight groups: DMSO control group,
AhR inhibitor CH223191 (CH) control group, BPA exposure groups (1, 5, and 25 umol-L™), and
CH+BPA (1, 5, and 25 umol-L™") groups. The exposure period was from 2 h post-fertilization
(2 hpf) to 96 h post-fertilization (96 hpf). The mortality, hatching rate, malformation rate, heart
rate, body length, and locomotor ability of zebrafish embryos were evaluated. The expressions of
AhR-related genes (ahr2, cyplal, and cyp1b1), cardiac development-related genes (nkx2.5 and
sox9b), and neurodevelopment-related genes (elavi3, gfap, mbp, and syn2a), and reactive oxygen
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species-related genes (nrf2, sod1, sod2, hol, and nqol) were detected by fluorescence quantitative PCR.

[Results] Compared with the DMSO control group, the zebrafish embryos in the 25 umol-L? BPA group had delayed hatching, decreased
heart rate, and elevated malformation rate, and the 5umol-L* and 25 umol-L™ groups showed shortened body length, increased mortality,
and decreased movement distance (P<0.05). Compared with corresponding BPA exposure groups, the heart rate, malformation rate, and
locomotor ability of the zebrafish in the CH+25 umol-L™ BPA group, and the body length of the CH+5 pmol-L™ BPA group and the CH+25 umol-L*
BPA group all recovered (P<0.05). However, the hatching rate and mortality rate were not affected by CH. The results of fluorescence
quantitative PCR showed that AhR-related genes (ahr2, cyplal, and cyplbl) were up-regulated in the BPA groups (P<0.05), and CH
combined treatment reduced the overexpression of ahr2 and cyplal in each BPA group and cyp1b1 in the 25 umol-L™* BPA group (P<0.05).
The expression of cardiac development-related gene nkx2.5 was down-regulated in the 25 umol-L™ BPA group and that of sox9b was
down-regulated in the 5 and 25 umol-L™ BPA groups, respectively (P<0.05), and the expressions were recovered after the CH combined
treatment (P<0.05). The neurodevelopment-related gene elavi3 was down-regulated in the 25 umol-L™ BPA group (P<0.05), gfap and
syn2a were down-regulated in the 5 and 25 pmol-L™* BPA groups (P<0.05), and mbp was down-regulated in all BPA groups (P<0.05) ;
the above genes were recovered after the CH combined treatment (P<0.05). The expressions of reactive oxygen species-related gene
nrf2 was up-regulated in the 25 umol-L™ BPA group, sod1, hol, and nqo1 were up-regulated in the 5 and 25 umol-L™* BPA groups, and sod2
was up-regulated in all BPA groups (P<0.05) ; after the CH treatment, the expressions of these genes returned to normal levels (P<0.05).

[Conclusion] BPA may activate AhR, up-regulate the expressions of cyplal and cyplbl genes, and enhance the production of ROS,

leading to the developmental toxicity in zebrafish embryos.

Keywords: bisphenol A; aryl hydrocarbon receptor; zebrafish; oxidative stress; developmental toxicity

WIER 2 F Y NEY A (bisphenol A, BPA) 1
[TZNATFHEEMEEERM, GFRAEmE
£, B L. EF#3WE BRI, SFELEE8ET
100t BPA il @B MEIF R H, ENIPET EiEEM,
TR EBYMTIREP, S HEKEHRE[P, RE
STEEME SR IE R IR Y, —Ix @ xE
FERMAZELZI, ti1R&T BPAKHESIA93% ",
MEE—RABETBPANRERBRE+OZEY, B
EAEMNRE, BPAT] ISR RRFRE ", 75% FIRFLLL
K2 93% B934 ) LER R Pt gEfe M E] BPA ™, AL, BPA
RE (LHEREHRHEE) WTFALXBRENE WA
AR AARLIMT IR/ BPA BREREIG I T/
BRESLHEHZIEREERKTE, HEB/NEERE
EHIRRIT ARG ININERTTA ", BIF=HA1RFI= BPA
SEENTFAARBHIANEL LS =, BPA L IEHT
SafiREBINSEUWN M ONABERIESE
MOBRIABENE, HIBEMTAREST LY,
Kim&E W AW, BSEKET sPAFHI B R,
% EBRZEE. FBMREERN v- R E T EREEF ML E RS
RIFEZMRBKIA, NTISBEHIENEEITAR
Bo PRItz 4h, BPAR B S5 M S & FIRARINEE
=i, NMESHHERABRE B, ZPNHETIH
RETZHBPARES ) LENTAHRE W RHEL
B WHEX, Ak, EeEBPA RHIRBEFIR A B S EMN
MHZ2ELHER,

B EIZZK (aryl hydrocarbon receptor, AhR) 2
MR NE - I - IR B R ik P — KR AR B R

ERETF, AU EERELESHSEREANZSMHINE
WEYIFRCE D, HANIZS AR ZEAUEAF K
STBRK, 5TTHATERN _ERRNTHEES,
FES BN I MEINRCEMSEENRE, S5%ME
M RN, RRIFREA, =& OB EUE AR,
FESAERABATMENNY, #MERMIENLES
M 091, Nakamura Z 2 B33 &2 30, BPA B LUE T BUE
AR TN EZ R, MTIES nri2 XY BIEERY
S8, MengEW LW, B/ NERETBPAS, &
BE 81 JBOE TLRA/NF-kB A AnR BB S R FE/R N, M
mEE#EMEERNETFERENTNIRERE FBE,
B4, ARREEEIUN S BPAFTERIR A B S M?

MoaRHELEEIR, EKEARE, SAFER
SMBERR, BHRASEFHANEBENYIE
B, KRR B S B ERERNEhY), & F AhRIDHF]
CH223191 (CH) , B MRBI S &4 BIZEIEES]. JE
TE BRE BAE DESEUREBXERREA
SRIRIT AhR TE BPA FR LR B S M BITER.

1 WREFE
1.1 SLIRESIAFT

LA ABRAFEAEMSEEIN (KRREYRE
BER AT, FE). BPA. AnR I 7 cH223191 (CH)
(Sigma-Aldrich 2 &), EEH), ZBE I (dimethyl
sulfoxide, DMSO) (EIZERCFE XTI ERAE], FED
1.2 FEUER

AL ERMER (Olympus 7], HZA) , ZebraboxBH1 S
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BITRIBES Y (ViewPoint AF], J£E) , NanoDrop
2000 Dt E it (Thermo Fisher AT, EEH) , KIHLTE
EPCR1Y (ABIATE], EHE),

1.3 LA E

131 WMo eEMEASEE RBIEXRKREgHIBPAF
HWEIERENLRERUREFEENIET XN
BAEUEEEIRNAHFIT, BUEEF 1/2 LCs,, BN
25 umol-L* BPA1Y, A DMSO EE &1 1. 5. 25 pmol-L* Y
BPA TE/R A S 0.5 umol-L* B cCH TR, FABAEE
9F 5 -20°CokFEEE L RIFZE Flo ¥ 4E/E2h (2hours
post-fertilization, 2 hpf) K/N—HIEEIID &S
IRFEANIMN 6 FLIR A, FFLNE 30 R&N, SFLAVRK
R2ARTI N 3mL, #EE 1000 : 1 B9ELHEI5E BPAFD CH AN
AN6FLIRF, 9 4R15 R DMSO STERZH, CH XFER 4,
1. 5. 25 pmol-L* BPAZRZEH, LI 1 umol-L* BPA+CH.
5umol-L™ BPA+CH. 25 umol-L* BPA+CH FFii4H, RZ1&
B3INFITH, HefLIRE FMMAEEFIMER, RiF
28.5°C18’R, 14h: 10h ¢ -BE A, B REMIEFRK,
BHE 96 hpfo BRENMER, MEHRIEE, HIZRE
T, E72hpf iERBI S BB ER, 7E 96 hpf BTiE
RS BB, R OF, UNETFNEN
SENEK, ALWHEYEFYE®EE MK
FREZASIIFENMANEERIE (ERS) .
1.3.2 HET/EEEEIINE TE96hpf BY, FNERG
% & A IRAKELRR, JAE S ERER I UK kL1
FEE 120 hpfo 2HIM 8 LHFFENEY 12 XA B E
BT 6 FLIRHP, FL1%, MO 200puLBR7K, £RIEAD
Br L B HH. 3 96 FLIRINE T Zebrabox B 5 817
NIBERD A, KB NEEE 20 min BBFAS 20 min
RERELEI, EE 140 min, FFIAIC R BTIER 20 mino
B3R 120min A EHHFIER.

1.3.3 s5[¥ngit a1 Y9RIERE X
FF 5 FA 2R 4 Primer5 1& i1, FF381d Blast (http://blast.
ncbi.nlm.nih.gov/) 1 30 H AR <F 4. KM EE & 7E D
fER B XHBEEE (nkx2.5. sox9b) . HE KB XEH
(elavi3. gfap. mbp. syn2a). & 1% N HH x & H
(nrf2. sod1/2. hol. ngol), 5|¥IFHI I 1,

1.3.4 BID GRS 2 RNAREUNREREGN SAHEK
B> 20 NERRR, 16 Trizol JA 3R EUE RNA, W2 Fid
F R RS cDNA S, @ cDNAF I SYBR green
UMIEME. RES|¥#ITENE 2 PCREK, LERF
2 S ENERRANWETER. ERRE T

S@aTE72hpf B SERLEAL, LEAS DR B EETE.
96 hpf IS BNEAR LK TEEATTM, 8 96hpf 7y
FERAR, AtEFERNZRBLEETMNERERE,

xR 1 FHRPRHAEE PCR5IMFT!
Table 1 The sequence of qPCR primers in this study

ElLY =47 5|1¥% %\ (Sequence) (5'-3")
Primer 1F@E (Forward) A (Reverse)
B-actin ACGAACGACCAACCTAAACTCT TTAGACAACTACCTCCCTTTGC
ahr2 GGGAAGGTGGTTCTTGGCTAC CTCCTGTCTTTATCATTCTGATGTGGTT

cyplal GCATTACGATACGTTCGATAAGGAC GCTCCGAATAGGTCATTGACGAT

cyplbl AGTGTGTTGCTGTCGCTGATG GAGAACGGACCCGGTACCA
nkx2.5 GCATCAGAGCTTGGTGAACA ATGCGCACGCATAAACATTA
sox9b TGACGAGTTGTTCTCCAGAG AGGCCACACGTCTATAACCC
elavi3 GTCAGAAAGACATGGAGCAGTTG  GAACCGAATGAAACCTACCCC
gfap AGTACCAGGACCTGCTCAA ACAGTTCGCACAACTATGCT
mbp AATCAGCAGGTTCTTCGGAGGAGA AAGAAATGCACGACAGGGTTGACG
syn2a GTGACCATGCCAGCATTTC TGGTTCTCCACTTTCACCTT
sod1 GTCCGCACTTCAACCCTCA CCCAAGTCATCCTCCTTCTCAT
sod2 GCTTGGGATAGATGTCTGGG CTTGGAAACGCTCGCTGA
ngol CTCTGACAAAGAAAGGCTACA CACAAAGTGCTCGGGATT
nrf2 GACAAAATCGGCGACAAAAT TTAGGCCATGTCCACACGTA

1.4 HirFSH

SR, B R, WK, KK UNEEIEEAN
IR A S0 204 18 12 Office 2016 Excel R0 I, HEBLER
PUxts o KA SPSS 20.0 HITEHEARAHED, 1R
EBAEFTHER, WRAETT, MR LSD-t44
10, IR A EFRTT, MALLERNE A Dunnet-t’ 138,
K238 7KE N 2=0.05,

2 FR
2.1 BPAFICH&EXM D&KL SRR M

72 hpf BY, 5 DMSO X B8 2B 48 Eb, 25 pmol-L™ BPA
A 25 umol-L? BPA+CH AT S & (LR D 7 T IE
33.6% #129.4% (P<0.05), BiZCHEASRELHERT
FZiFEENX (P>0.05) (B1A), 96 hpfBf, 5 DMSO X
FR LA 4B LL, 25 umol-L™ BPA £H 1 25 umol-L™* BPA+CH £H
O &R P B 23.6% #1 18.7% (P<0.001) , 1B
25 umol-L* BPA+CH 280V EE ST 25 umol-L* BPAZH (P<0.01)
(Bl 1B) - 96 hpf A, 5. 25 umol-L* BPA £H A7z 25 umol-L*
BPA+CH 2B BT 5 £ AR BE BV FE T- = 4% DMSO X3 BR£H 73 571
F = 10.3%. 13.8% F111.1% (P<0.05), B 25pmol-L*
BPA+CHZR 5 25 umol-L* BPARBAHAESTHITFENX
(P>0.05) (B1C) o 96 hpf BT, 25 umol-L™ BPA 2 E A
5 25 umol-L* BPA+CH £H BT & £ AY B5 72 ZE 4% DMSO X
HB4H 9 3 F = 12.0% #0 5.8% (P<0.01) , 1B 25 pmol-L*
BPA+CH ZHBEHZ AT 25 umol-L™* BPAZRE4H (P<0.01)
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(B1D), 5 D™MsoXTER4AMELL, BIS & AR A K
fE£5. 25umol-L™" BPAZ:EH 20 73 5! 45 %2 3.6% 1 4.6%
(P<0.05) ; i1 BPA+CH £H YK KT HEL AY BPA 23
4H (P<0.05), E5 bDMsSOo ST RRAMLL ERLEHITF
E X (P>0.05) (B1E)o 120 hpf BI1TAKMALI, 5.
25umol-L! BPARSAN S A MNEhEE BRI RAS
51 P& KK 34.7% 0 50.4% , 25 umol-L™* BPA+CH 28 i B B
EETF 25umol-L" BPAZE (P<0.05) , 1% CH 45 DMSO
SERAMELEER A ITFRENX (P>0.05) (B 1F).
120 250

=
o
o
m
N
o
o

B [bpm
Heart rate/bpi

I /%
Hatching rate/%

=N
v O

T /%
Mortality/%
5

B /%
Malformation rate/%

& /mm

ody length/mm

o .

[3%] A. 72 hpf ; B~E.96 hpf ; F.120hpf, 5 DMSO ZALLEK, * : P<0.05,
#% 1 P<0.01, *** . P<0.001 ; BPAZBS5BEIRE BPA+CH LS BE
4ALLER, # 1 P<0.05, ## : P<0.01c
[Note] A.72 hpf; B-E. 96 hpf; F. 120 hpf. Compared with the DMSO group,
*: P<0.05, **: P<0.01, ***: P<0.001. Compared between BPA
groups and corresponding BPA+CH combined exposure groups, #:
P<0.05, ##: P<0.01.

1 BPAFICH Z2EXNW S &K ATHEM (xts, n=3)

Figure 1 The effects of BPA and CH exposure on zebrafish embryo

development (xts, n=3)

2.2 BPAFICHZEXIBI S &EAS AhR {5 S B 4E
KERARIXRIF I

WIE 2 Fi7, 7EBPAZREE 96 hpffT, 5 DMSO X7 BR
¢AFEEL, AR ZIRERE ahr2 BIRIAEZ BPAREAN

25 umol-L™* BPA+CH 4839 £, & CHAAMFRIAIGRTFAE
R BPAZEH 40 (P<0.01), HH 1. 5pmol-L* BPA+CH £H
5 DMSO XTERAMELL EREAITFER X (P>0.05). T
TS cYP BE cyplol TR HF AW EIF, CH
AR RIXYBETFHENBPARS A (P<0.05), HP 1,
25 umol-L* BPA+CH 285 DMSO ARABLL ER T4 T FEE
X (P>0.05)0 cyplbl #£5. 25 umol-L™ BPAZ & 4 &
5 umol-L* BPA+CH £B3R3X £ 1, 25 umol-L* BPA+CH £HHY
FIAETF 25 umol-L? BPAZEAH (P<0.05), HiZCHA
5 DMSO XY HRAAMELL ZER ERITFER N (P>0.05)0

MRNATESTRIX 2
mRNA relative expression level
mMRNATEST REX 2

mRNA relative expression level

1.5

=
o

mMRNAFEST FRIKE
o
w

mMRNA relative expression level

(] A.ahr2 5 B.cyplal ; C.cyplblo 5 DMSOZALLER, * : P<0.05, *x :
P<0.01, *** . P<0.001 ; BPA A S5#EERE BPA+CH BX S R E ALt
5%, # 1 P<0.05, ## : P<0.01o
[Note] A.ahr2; B.cyplal; C.cyplbl. Compared with the DMSO group,
*: P<0.05, **: P<0.01, ***: P<0.001. Compared between BPA
groups and corresponding BPA+CH combined exposure groups, #:
P<0.05, ##: P<0.01.

2 BPAFICH BEW S &M AhRESBREXER
RxHEM (xEs, n=3)
Figure 2 The effects of BPA and CH exposure on the expressions of
genes related to AhR signaling pathway in zebrafish embryos (xts, n=3)

2.3 BPAFMICH ZEMBIS BB ORABHEXER
RIEHIFM

WE 3FT~, TEBPAZREE 96 hpf /g, 5 DMSO XY
FRAMELL, nkx2.5 BEFEFRIXETE 25 umol-L* BPARH
20 T A 39.7%, 25 umol-L"' BPA+CHZH I R A 5 F 18
NZE4H (P<0.05), HiZCHAS DMSOXIHRAER
THITFE N (P>0.05), sox9b BEF FIX =M 7E 5.
25 umol-L BPA 240 & 25 umol-L* BPA+CH 493 5
¥ 14.4%. 51.2% #120.7% (P<0.05), B 5. 25pumol-L*
BPA+CH AR IA B FHENZSA (P<0.05), TH
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icgac]

FA 5 umol-L™? BPA+CH B 5 DMSO XTBB4HAEEL T4t it

=Y (P>0.05),

o 5
> >
@ @

S W S

K 2 K 2

T () . [

#® 5 #® 5

3 3

*g -K—g

- £ £

EE OO%vvv%%% EE
=z @c’(’éz‘ézéz L L =
€90 ISR <
£ DO 24 1S

OIS
VIS
ALY

[F] A.nkx2.5 ; B.sox9b. 5 DMSO A ELER, * : P<0.05, ** : P<0.01,
##x 1 P<0.001 ; BPAZA 5#HFEIRE BPA+CH BXE R BALLE, # ©
P<0.05, ## . P<0.01,

[Note] A.nkx2.5; B.sox9b. Compared with the DMSO group, *: P<0.05,
*%: P<0.01, ***: P<0.001. Compared between BPA groups and
corresponding BPA+CH combined exposure groups, #: P<0.05, ##:
P<0.01.

3 BPA#ICH&BEWN I &MU A BHRXEERZEN
7 (xts, n=3)
Figure 3 The effects of BPA and CH exposure on the expressions
of genes related to zebrafish cardiac development (x+s, n=3)

2.4 BPATICHZEXWHSEMKIBHELABTHEXER
IR0

90 &l 4 P 7R, 7E BPA £ 58 96 hpf /5, elavi3 Y &
K ZRIATE 25 umol-L? BPAZFH A T8 53.1%, BHEMN
CHAAMKRAS TLRESHM boMsoXFERZH (P<0.001),
gfap Ml mbp B A KX TE 5. 25 umol-L* BPA R F A IR
DMSO XJ BRZH 35 I T3, F B mbp £ 1 pmol-L* BPA
REABHITHE, BN CHANREY S TREA
(P<0.05), B5 DMSOXRRAMLLEZFTEAITFERX
(P>0.05) o syn2a B AR IA1E 5. 25 umol-L™* BPAR E

ZH¥9 1, 25umol-L? BPA+CH AR A RIAS THEN 235

T 14 T 16
§ 1.2 e § 14 #
c N c #H
S i s 12
X 8 K ¢ 1.0
#® 5 # 508 =
= 3 = 506 .
E:(é g E:(é go04
[ v 0
€& gL
s ERy Ci‘ézt@tézv@&g& &
e BT Sl
NP AN AN
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WoRo
s T 14
8 5 4,|D]
c c #
S B S 1.0 .
K a K 208 N
K @ K g o.
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™ ™ o
e &g 04
S £ < £02
e €2 o
< 2 P IFTTEIS
« 2 O IV TIR
£ E - O HSHESS

S e s
PO
Wely

3] A.elavi3 ; B.gfap ; C.mbp ; D.syn2a. 5 DMSO £ALLER, * : P<0.05,
#x 1 P<0.01, *** | P<0.001 ; BPA A 5HEEIRE BPA+CH X E R
AELER, # 1 P<0.05, ## : P<0.01o

[Note] A.elavi3; B. gfap; C. mbp; D.syn2a. Compared with the DMSO

group, *: P<0.05, #*: P<0.01, ***: P<0.001. Compared between
BPA groups and corresponding BPA+CH combined exposure
groups, #: P<0.05, ##: P<0.01.

4 BPAFICH REXHID AR #IZ S B RERAR

w2 (x£s, n=3)

Figure 4 The effects of BPA and CH exposure on the expressions

of genes related to zebrafish neurodevelopment (xts, n=3)

2.5 BPAFICHZEXBISBFBAENIABEXER
RIEHIFM

WE SFrR~, TEBPAREE 96hpffa, n2 BEE R
JATE 5. 25 umol-L™* BPA ZE A3 DMSO XY ER4A 75! £
7 20.9% 1 40.9%, 25 umol-L™* BPA+CH A B R R IX K
FHENFEA (P<0.01), B5OMSOATHITEER

77 NIV N et
48 (P<0.05), B5DMSO WBBALAM EETLTSAT2E  (P>0.05). sodl Hl sod2 EFEZRIATE 5. 25 umol-L* BPA
712 4 14 ; 3 -
X (P>0.05)0 REFAYEIM EE, Eisod2 EERIATE 1 umol-L?
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[Note] A. nrf2; B.sod1; C.sod2; D.hol; E.ngol. Compared with the DMSO group, *: P<0.05, **: P<0.01, ***: P<0.001. Compared between BPA groups
and corresponding BPA+CH combined exposure groups, #: P<0.05, ##: P<0.01.
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Figure 5 The effects of BPA and CH exposure on the expressions of genes related to zebrafish reactive oxygen species (xts, n=3)
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