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WE, 2-2 50 3 I BEMRTE (2-ethylhexyl diphenyl phosphate, EHDPP)J&—Fft L 71 () ML REAA R , 1224k & W 1 k1 5
FOHARABT TR P Bk . R B A 57 % U] EHDPP HA HHEAR B AR A9 R R m , (HH R 5 251 1% s AR ==
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EHDPP # i I R AT iE b e (R4 OS2, BE 2T &, RIH B WA K ETEM, 45580 88 EHDPP 5| &
BT ZEEL , IO E R H W = MR Y & B TE 500 wg-L”' EHDPP #8841 40T M2l i M FAAIK . EHDPP R 75 3 P ANATfa =B IR
Ji## (adenosine triphosphate, ATP) 8 & {4 57 fL i (superoxide dismutase, SOD)FIZH Bt H ik (glutathione, GSH)/K -, i #4: 4 (reac-
tive oxygen species, ROS)ZK - {3 M T 15 , iX #2 75 EHDPP 1J fE 215 Kk 2R Bk U e, 1F—2 % ¥ EHDPP 2 31
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Abstract; 2-ethylhexyl diphenyl phosphate (EHDPP) is an aryl organophosphorus flame retardant, which is
ubiquitously found in various environmental matrices. While previous in vitro studies have emphasized the negative
impact of EHDPP on lipid metabolism, there remains a dearth of in vivo research exploring its potential toxic
effects and underlying mechanisms. In the present study, zebrafish (Danio rerio) embryos (<2 hpf) were exposed to
environmentally relevant concentrations (0, 1, 10, 100, 250 and 500 pg-L™") for 5 days. Results showed that 100,
250 and 500 wg-L™" EHDPP may lead to developmental toxicity, evidenced by the increased malformation rate,
reduced hatching rate, heart rate, survival rate and body length, in comparison with the control. The levels of total
cholesterol and triglycerides were significantly reduced in 500 wg-L™ EHDPP group compared to the control,
suggesting that EHDPP caused disorders of lipid metabolism. EHDPP resulted in a notable reduction in the
concentrations of ATP, SOD, and GSH, along with an elevation in ROS Ilevels, suggestive of mitochondrial
dysfunction triggered by EHDPP. Upon further analysis, it was revealed that the transcription of the /8rs-rrn gene
was significantly reduced, while the expressions of genes involved in mitochondrial division (including mitochondrial
fission protein 1 (fisl) and dynamin-related protein (drpl)), fusion (optic atrophy 1 (opal)), and autophagy (PTEN-
induced putative kinase 1 (pinkl) and FUN14 domain containing 1 (fundcl)) were notably upregulated, which may
partially account for the mitochondrial dysfunction. Genes involved in lipid biosynthesis including acid synthetase
(fas) and apolipoprotein E (apoe) genes were significantly downregulated, whereas genes related to lipid
metabolism such as peroxisome proliferators-activated receptors (ppara and ppaiB) and acyl-CoA oxidase 1 (acox!)
were upregulated. These results implied that EHDPP may disturb fatty acid oxidation and lipid synthesis in
zebrafish larvae which might result from mitochondrial dysfunction. In conclusion, our study found that EHDPP
may induce lipid metabolism disorders. For the first time, we have demonstrated mitochondrial dysfunction in vivo
resulting from the effects of EHDPP, potentially offering novel insights into the toxicity elicited by this compound.
Keywords: 2-ethylhexyl diphenyl phosphate; zebrafish; lipid disturbance; mitochondrial dysfunction

2-2, 3 OV HE T IR LB RS (2-ethylhexyl diphenyl
phosphate, EHDPP) & — i $1t B (1% 45 HL a4 FELIZA 7] , Bk
JTE TG AR BRI Z 8
Bh B AL SR AR S v B LA T AR B KA
ZRIME A A PED . EHDPP 3 3258 ot 4 28y 200
I = g B S T BRI SRS EHDPP 1Y)
Hoa A R INE T AR IR i & 4R s UK
2 KU DU RN+ AR IR B A T P OR WA H B
FLETE R &R AR W R b L BB K U E) EHDPP 1Y 77
FES ) an e i A A I T U X M R OK
EHDPP £ t i £ B = 7T ik 94.8 ng - L7'") Wang
AU ZE 3R [ 75 AR WA K VT HE 22 K P Gt EHDPP ¥
JEH 94 ng- L', 2022 4F—JEF X 3R EIER I = A
IRIR A A HUBEBRA I ) BF9E & 81, EHDPP 7E 3R 27K
BKF-f 5 7l ik 480 ng- L' EHDPP H.A # 5%
(RS (log K., =5.73) , 5 T 2 Rk A A Wk iy
R A K R i M BT AR 6 2 rh EHDPP Wk ¥ 5
ik 14 000 ng-g (AP I B i) ", b4, Aznar-

Alemany 45V 7E 1 g FE L RN 22 2 e IR i 1Y)
FB0 KT T NLA T 2 AR K 9 EHDPP ik
JE#R 1 000 ng- g™ (VLA A 11 ) , EHDPP 78
TR A H R A H D R A K A A R I 1 v B R
PRSI T AT IR0 1 G

T H2E ST W EHDPP 2 5% S 76 45 Fh A ik
) N AR R N A B/ B /105 S VAR | 252
P AR EEEE R 5O RSk
WF5ER I T EHDPP 5| & I8 BACi 21 . Yue S5 &
P EHDPP % & T 8 1 i Jig I 40 JfL /% miR-155-5p,
NI T CCAAT Y5 F45 58 A B Rk (et
AR 05 40 B %) B 0 A= i, Negi %™ & B 10 pwmol -
L~" EHDPP 3% A 3D JHFERR 20 i 4% 32 7488 5K itk
1) 3o AL S 8 7 B0 32 ARy SRR R -1
18 H I = BE (triglyceride, TG)/K -, SR, EH
55 K2 10 EHDPP B 4A S1 i 5T A 385 52 | X A&
PIRN o> B B il T RE R R
EEXT A B sZ B an . [ /N B 8 F EHDPP
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(300 pg kg™ -d™) A FEARH S A M/ B TG
P P I TRt N i A i L I N T
EHDPP % 5 it 5 ¢ =1 H. H i % EHDPP 44 N ¥ 7E
JE B TP S AR ML B e 3 IH B =, oy LA
T B0 MR R PR A GV B EHDPP 76 1% (&A=
Y ey e B AL

LR R T ik P 1 22 45 DR 2 R R BB A7 B IR
mtDNA 45 15 | il 375 P 6 0 55 5 1Y) g ot AR e
Y BRACIS SRR T R A% 2% UIAH 3¢, 24 IR 5
PR BZE L, B T 43 i AR Y BR W R K o 5 L &
I TR 5% 52 G A R IR R AR S5 4 e |
LRRAR TN RERE S Liu %2V % M 50 wg- L' 4%
L 5 5 5 (PFAS) 7 B8 B 15 a1 2% i 5 38 g sk
IAH S FE A (pparac FI acox)BY 3235, 145k B A LA
R RRIRER AT, LN, Lo IR 1E A= W i fig
ARG o, Sk 20 R I = 8% 2 R 1T (adenosine
triphosphate, ATP), HLIA A= SRR T e T 250 35
AR AL L 7R, DT E /> ATP [ 7= 4= ATP ()
A SESN R E IR A A, e T 800G AR i 4 e,
LRI BRIt & 5 BUE YIRS T SU(ROS) Y 1L
JERR A=A AR B X St — 2B i g ok
AP DTN B A AL DR A 5 K
B f0 A B Z440] (2 hph) Z 28 TR BE A G (0 .1,
10,100 250 #1500 wg-L")EHDPP % 5 d, i 2 461l
AP H I =R R B KT R R BT A R R A 1
O, WIARGE T ¥R BEAH Gk B EHDPP 2 % % 5
g WA A2 ) I S R 0 B £ 1 4R A0 N K
SERIZR A2 Rl I I [ R A 9T EHDPP
Xof BE £ g AR5 e Ve ZE ML L BIF 5T R A
EHDPP 1% 5 B A i 5% mm $2 41 1 34, X HoAh
A HLBERH A T BO0E B AL AL R A =%

1 ## 57 % (Materials and methods)
1.1 SEEesRl

2-£ A O B TR IR TR (EHDPP) 2E i >90%
W LA A AR Tk & A BR A | (g, D,
FH T B AN fi# £ EHDPP () —H 3£ K (dimethylsul-
foxide, DMSO)Z1i [ >99% , I H Sigma-Aldrich 2\ ]
CE 70 BN 25 % 5 W, 56 ), Trizol i 7 | Prime-
ScriPt® RT reagent i #| £ . SYBR® Real-Time
PCRMaster Il H Takara 2 &) (K&, TP E), H b=
TR (TG 750 &5 | E T B TC ARG 37 8 1% 2 4
(ROS) i S AL S (CAT) I ik & Fn A8 S 1k W) 5 Ak il

(SOD)IMIR &M F 7 st 2 A= ) T AR 5% BT (R 3t
1), Bradford £ 1A I A & F ATP il &0
H = RAEYRHEA RA A (R, ), L H 59
W A AR TR (R, ) A A2
BIR AT e g |
1.2 BESfa R 5% M 5 58 S0

SEuG e AR AT A BE Dm0 8 B TS, #%2 1 Shu
SR I T R S, PR f AR (A A AB
i 20 F B B A o0 (BRI, D, B R AR
W1 pg- L7 A%HEIET EHDPP 723k B ERVT. =4
YK S8 22 2 7K b e W 3] 19 v B (480 pg - LMY,
VERUR B IEH BB 24 IR iR (2 hpf), BEAL A2 Pt 2= 7%
4 0.1.10.,100 250 #1500 pg-L™' EHDPP 2 FRIK 1)
FrFRA AR URCE 200 MOV | BT A SE6 40 38
3 ANFAT, T S22 DMSO MR 0.001% (V :
V), BEEFRILE TOCREE A T, & 24 h 28T
— R, CIE RN 14 h 110 h, KRR ETEQS
+0.5) C., &R H ORI MG, 481t 120
hpf 7736 %, BN EE BEALIE B 30 24T fa A FH 26
R BB (LeicaS, Germany)4tit 72 hpf BE L £ 7
AL ZFNCZR AE 120 hpf BES iR K, 782 hpf &
120 hpf, 26 A S L ER T 3% R I AR A1 118
TEAG L, BT 55 Sk e TR 480 R A7 50 H 9 LA
[ T N ] AN ok ) R £ TN S
IR IS5 I F ATt R — B
1.3 FREEKEFF AR %) EHDPP Kl

BAMREE 3 AT, AT 5 ISR B oK i
(Toy)FHRAK S (T,)H 1 mL 2 88 KA 1 I 5 2 5
/K& rh EHDPP f#5CPRvk % ., EHDPP %7 5 d J&,
RAUEE 3 1 FAT, BAFATICEE 100 RBAFf T
M E BT P vh EHDPP (9 SE bRk EE , I 5E J7
%52 3CHk[14],
1.4 AfAaH il =g N R G R

S dJa, WEEAF 50 BIEN— 1 FEAR) T
1.5 mL B0 B E 3 AT, K
AL B, it (g) AR B (mL)=1:9 B LM, m
A O fEARFRAY A BEER K, VKK &1 F LIRSS 3%,
2500 r-min~' 8.0 10 min, B SRR, 70 fk
PTG F1TC ARSI ™Ak He HEG36 e B B A T4
LI mmol- g™ Frn, AT B & 2 I Brad-
ford 2 ARG I 370 & L B A5 22
1.5 fffi ROS Hy#&iM

RS dJa Wm0 BAEN—AFEAR), 4
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MBI E 3 AT, R RPEAS e
FHBERRZZ phih 7R (PBS) ML , WAL 4E 41 i B3, 500 g
250 10 min, 2% FIF B UIE, IFH PBS ¥ 2 I, B
ASTFEATATAT &b B ) 48 L Fi 0.01 mol- L™ PBS H &,
BN BT B S BH X R4S . % B 47 1) DCFH-
DA F AT TE , [ B I A% P 48 S =
M, REAAS . I BT DCFH-DA T2 40 Ml T
37 CHFEAIM 1 h, AR & GREHRIC) S5 (17 540
I ,1 000 g B0 10 min, 25 IO AT TE
JH PBS % 2 I, BSOS METTIEH 1 mL PBS
R B EM LI K 488 nm, BfE A ST 525 nm
DN, 25 R LA G TR

1.6 fffa ATP f#&

55 dJF WA R(120 BAE N — DA,
RMWREBE 3 AT, A 200 pL 355 & iy
ATP Kl 24 W, VKoKV S5 R HLIAI 3K, 4 C |
12 000 g &0 5 min, B L E M, i 100 pL ATP
RO TAER BRI ALY, EIRACE 3 ~5 min, JHFE
AETER) ATP, BEJSIN | 20 WL FE 5 slbs e 5 IR
A1, &2/ 2 s J5 48 H 2 D g E bR (SpectraMax
i3x, Molecular Devices, [ )il EfL2F %,

1.7 AFfa S AR oK PR

7S dJF, WEAF (50 BAEN— 1 FEAR) T
1.5 mL B0 AR E 3 A TAT. K
U 2 s, 4% i (g) R (mL) =1:9 B L, Jin
A 9 fERFRAY A BRER K, VKK 4 F UL AS 3K,
2500 r-min”", B> 10 min, B EIH AR, e R
& UL A St B A = e £ f CAT, SOD i J)
GSH & #,

1.8 SEHTZOEE i PCR(QRT-PCR)

BES 05 5 d o WM G0 BAE N —
ZA)F 1.5 mL EP 45 (RNAase-free), B MR 3 4~
52 WA, BT -80 CHETFE, M -80 °C vk
BURFES B 4 FUEAA N 1 mm 855K ER A
400 wL TRIzol, 7553413 ,4 °C .12 000 r-min™' B.0>
5 min, BB, A 100 WL 405 , K250 20 min,
B A BT A AR S BE 4 °C 12 000 ¢
-min~' B0 10 min, A LE®R, MA 1 mL 75%
CPEEPRADLTE, L F EifE EP 45,4 °C .12 000 r-
min~ B0 5 min, 37 _LIEREUIE, BE iR PRk
P2 ~3 K, JOK SRR PR 1 IR, 38 XU = i
JE 5 ~10 min fff QEEE K, RNA PLEE R HEA
SE4T 4 M A 20 wL DEPC 7K fit RNA, ffi [

Epoch i fL #7356 6 11 (BioTek Instruments, Inc,
Winooski, VT, USA)#; Il RNA ) 57 f 3 Il 5 H ik
J& , fdi ] PrimeScript® reagent Kit(TaKaRa)id{7| & &
T 55 —%E cDNA, 10 pL J5 0 1A & 5 22 0l 3§ 5
500 ng RNA, SEATZ¢ G E & PCR 2% 3850 S vt
B Yu SR 3cE 7L PCR OV AR 7 AT
Real Time PCR 2, P27k PCR 4 34 bR ifiE 2 .
95 °C FiZE M 10 min, 95 CZEP: 10 5,60 CiE 2k 30 s,
72 CHEAf 32 s, AR P IR ok FER 2R 0T 40 DI,
TRAZIGXT HE P 2 FE I . 3-8 R H i A It 4L i (gly cer-
aldehyde-3-phosphate dehydrogenase, gapdh) 1 B {4
5 1 L8 (ribosomal protein L8, rpi8) Fl B Wl 3 & H
(B-actin) 75 52 56 25 0 T B F2 0 1k, & B0 A RE 2 vh
gapdh ik eisikasE , T Lk $¢ gapdh NS HEH
FHOCH AN ISR 1, B Y JE R KT B AR X A2
fRAdi ] 2722 SR AT A B
1.9 BdlEab s S o b

$% 43 Mr 4 SPSS Statistics 20.0 4 {4 (IBM
CorP., Armonk, NY, USA), S5 43 7 Fl Kol-
mogorov-Smirnov I Levene’ s 4 /7 ¥4 347 IE A 43
AAGLIR: I 5 22 55 PR A 6, i 2 B PR R T 22 0
(one-way analysis of variance, ANOVA) 31 X i 24
IS A ] B9 22 57, R Tukey s 164 50, B =R
R FIE +F5 HE 1R (Mean+SEM) , P<0.05 A i 2 %
25

2 453 (Results)
2.1 ZEKEFF A EHDPP ¥

TR FVF- o EHDPP Wk 35 4032 2 Fiii , 52
557K 1A EHDPP 44 LA 01,10 100,250 #1 500
pes L7, B BRI (T,) J5 K AR SE PRk B A ND |
(048+0.11) (6.56+0.08) .(67.92+2.61) (139.26+3.07)
F1(172.38+4.57) pg L™, EHBEFEW 24 h J5(T,,)
JKARSZBRHE } ND |, (0.02+0.01),(0.78 £0.09) . (8.50 +
1.70).(21.44+1.27)M1(37.67+1.63) wg-L™', EHDPP
5% 5dJ5,0.1.10,100 250 1500 gL' R4
frfa ) EHDPP % 5437248 ND ((0.16+0.05) (148 +
0.20) (1344+238) (58.48+1.10)F1(115.122.77) ng
g (AT,
2.2 fraEREBL SRR

EHDPP % 5 d B D fafy o Kk B4 518
FREGEEIR AN 3 FT R, 5% AL AT HE, 10,100,250
#1500 pg-L™" EHDPP % 5% 41 B o 471 50 1] i
EREAR 7.14% (P<0.01) .8.61% (P<0.001).8.06% (P<
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0.01)#1 9.52% (P<0.001), 100,250 1 500 pg- L™
EHDPP % 5% 41 W7 1k 2 73 51| i 2 B fIK 21.83% (P<
0.01) 3131% F131.62% (P<0.001), 100250 #1500 ug
-L™' EHDPP % 5% 41 W5 ¥ 253l 1. 35 T+ 55 160.08% .
170.07% (P<0.05)F1269.61% (P<0.01), 100 250 #1500
pg-L™' EHDPP #5541, .00 R AMA K 53] 1 25 BRI

6.00% .16.10% .20.10% 14 37% .6.64% .6.80% (P<
0.001),
2.3 {4 TG I TC &&

WE @A 1(b)FrR, 5XT A, TG Fl TC
£ 500 pg-L™' EHDPP #& % 20 W 3% T 4, TC Fl TG
A3 50 . FEA 20.67% F1 36.17% (P<0.05),

®1 EERSIWFIER

Table 1 Primers sequences for tested genes
FEH AT IEXBEFAIG ~37) S SLEEFPHNG ~37) RERERT
Gene name Sense strand (57 ~3") Antisense strand (5’ ~3") Gene 1D
gapdh ctggtgaccegtgetgett tttgcegecttetgeetta NM_001115114
ppara catcttgecttgcagacatt cacgctcacttttcatttcac NM_001102567.1
ppai3 gegtaagetagtcgeaggte tgcaccagagagtccatgtc XM_694808.9
acox1 atgcctggaacaacacttcc agacccttcagectetgtga NM_001005933 .2
mttp ctcagctggtggatgcagta atctctgtgetgeegatctt NM_212970.2
acc ctatccgacgcetgggcttac gegatgeegttettgtge XM_009298360
fas atggagttttcagggcgag gggaataatatgeggtgge XM_009306807
dgat? catggcatcttgtgttttgg teggtttactgggcagattc NM_001030196
apoe tgacctcaagcacgtcacte ggggaaaaccageacttgta XM_689735
plogl ggtgaccagtgaagaccgata gtecactgegetaaagaagg XR_029715
18rs-rm agcgtgcgggaaaccacgag aagecgcaggetceacteet NM_001304195.1
fundcl agaagcagtgagtgcaatgga tggcacaatatatctctctcetg NM_ 0010027112
pinkl tcagcgttacataaacaacactac tcggctgagaacatgctttact NM_001008628.1
dpl cgatcctettggeggactta ttcacctgectcttcaccag XM_017351314.1
fisl gaaccggacaacaaacagge ccggcecacacctaatccaat NM 001310843 .2
opal tctccagegaaactactgge ttgaactgcttgtctceget XM_021476848.1
minl agactcggaggagaggaagg aggccaaaacactcgaacca XM_0173513152
®2 REBERMFES2-ZECE - FERRE (EHDPP) iRE

Table 2 Concentration of 2-ethylhexyl diphenyl phosphate (EHDPP) in exposure solution and zebrafish larvae

SERRA B (g L")

Measured concentration/(ug-L™")

2 SR BE /(g L)

Nominal concentration/(ug-L™")

B DAt /1, EHDPP & &
Mg g YIS T B i)

Concentration in the zebrafish larvae

T, T, /(ng-g " )(Based on dry mass)
0 ND* ND* ND*
1 048+0.11 0.02+0.01 0.16+0.05
10 6.56+0.08 0.78+0.09 148+020
100 67.92+2.61 8.50+1.70 1344238
250 139.26+3.07 2144+127 5848+1.10
500 172.38+4 .57 37.67+1.63 115.12+2.77

TE :ND* FR AN F) , 5250 Bt LAV 24 {5 bR DR 3 7R (mean+ SEM) ; B4 3 N 5 LA S8 SR ER WROMK BE |3 A>T A2 MEAS (n=3) I T 8 A1 £ v
MO ; T, FRE R RBEH O h 5, T, F/K 24 h SO BT,

Note: ND* means not detected; data are presented as mean+SEM; each group contains 3 replicates (n1=3) for aqueous concentration determination and
three replicate samples (n=3), three tissues pooled as one sample for concentration determination in zebrafish larvae; 7, means after (0 h) the renewal of

exposure solutions, and T,, before (24 h) the renewal of exposure solutions.



14 s F

ooz 4R

%19 %

&3 EHDPP(0.1.10,100,250 #1500 pg-L™"') BE 5 d M I AFaFER BREE BAR ORNEROZME
Table 3  Survival rate, malformation rate, hatching rate, heart rate and body length in zebrafish
larvae exposure to EHDPP (0, 1, 10, 100, 250 and 500 wg-L™") for 5 d

0 pg-L7! 1 pg-L7! 10 pg-L™! 100 pg-L™! 250 pg-L7! 500 pg-L7!
TG AR/%
) 91.00+2.18 89.33+0.29 84.50+£2.18** 83.17+£2.57*** 83.67+£1.67** 82.13£1.04%**
Survival rate/%
W1 24 /%
) 1.67+029 3.00+0.50 3.17£2.02 433+1.14%* 4.50+0.50* 6.17+£029%%*
Malformation rate/%
IRAER(72 h)%
) 90.04+3.71 8246+9.12 8040+5.40 7039+238%* 61.85+124%** 61.57+£1 A2%**
Hatching rate (72 h)/%
LR/ -min™")
21990+8.52 216.60+7.72 218.40+6.83 206.70+£637**%*%  184.50+£13.74%**  17590+£8.28***
Heart rate/(brats-min~")
A /mm
390+0.10 395+0.07 395+0.10 3.79+0.14*** 3.70+0.11%** 3.69+0.18***

Body length/mm

TE BRI 3 AT, AT 200 BURK 5 S0 K00 LA K (H 47 E 1R 3 7R (mean+ SEM) ; * 271 5 8 21 5 0 IR 41 22 (0] LAY B 38 1 28 e (* P<

0.05 . *##P<0.01 ,***P<0.001),

Note: There were three replicates and each replicate contained 200 embryos; data were expressed as mean+SEM; * P<0.05, ** P<0.01, *** P<0.001

indicated significant difference between exposure groups and the control group.

0.15 (b)
B
S35 010}
E g
EE
=3 .
< 8
B 00sf
=20
=l =

0.00

0 1 10 100 250 500
WIE/(ng- L)
Concentration/(ug-L™")

1 AERE EHDPP A IBAF &b HM = (TG) FREEE(TC) WS E
.50 BATE—REAR  BEAIREE 3 AN AT 3 SEESEH LAF- Y [ AR ETR 7R (mean = SEM) ;
* R B FRLH 5 X IR LE 2 18] B B3 2% 5+ P<0.05),,

0.121 (a)
B
— on
2= 008F
g g
SE
=g
= 2 i
28 0.04
=0
o =
000 =201 —10 100 250 _ 500
WP /(pg L)
Concentration/(ug-L™")
Fig. 1

Contents of triglycerides (TG) and total cholesterol (TC) in zebrafish larvae after different EHDPP exposure

Note: Data were expressed as mean+=SEM of three replicates (50 larvae were sampled as one replicate);

* P<0.05 indicate significant difference between exposure groups and the control group.
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Fig. 2 Effects of EHDPP on ROS and ATP during zebrafish early life stage
Note: The ROS relative fluorescence intensity (a) and the ATP level (b) in zebrafish embryos after exposure to EHDPP for 5 d;
ROS represents reactive oxygen species; ATP represents adenosine triphosphate; the results were expressed as mean+SEM

of three samples; *P<0.05 indicates significant difference between exposure groups and the control group.
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Fig. 3  Effect of exposure to EHDPP on SOD, GSH and CAT in zebrafish larvae
Note: The changes of indice in zebrafish larvae after EHDPP exposure for 5 d; SOD represents superoxide dismutase; GSH represents
glutathione; CAT represents catalase; the results were expressed as mean+SEM of three samples; * P<0.05,

**P<0.01 indicate significant difference between exposure groups and the control group.
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Fig. 4 Gene transcription of zebrafish and possible pathway analysis of lipid metabolism in zebrafish larvae after
exposure to EHDPP (0, 1, 10, 100, 250 and 500 pg-L™") for 5 d

Note: mRNA expressions of genes involved in lipid metabolism (a) and mitochondrial function (b) after EHDPP exposure for 5 d,

(c) The possible pathway analysis of lipid metabolism after exposed to EHDPP; the red arrows indicate that the gene increased significantly

by EHDPP exposure, and the green arrows indicate that the gene decreased significantly by EHDPP exposure when compared to

the control group; data were expressed as mean+SEM of three replicates (30 larvae were sampled as one replicate);

* P<0.05, ** P<0.01, *** P<0.001 indicate significant difference between exposure groups and the control group.
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