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Effects and mechanism of BPS on lipid metabolism of zebrafish with high-fat diet
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[Abstract] Objective: To study the effects of bisphenol S(BPS)on lipid metabolism in zebrafish with high-fat diet and its potential
mechanism. Methods: The effects of BPS in different concentration on lipid deposition in the blood vessels of zebrafish with high-fat
diet were studied, and the changes of lipid metabolism-related proteins and genes were detected by ELISA and quantitative RT-PCR.
Results: The cholesterol accumulation in the larvae blood vessels was significantly decreased under the exposure of 1 and 10 wg/L BPS
(P <0.01). When fed with high-fat diet 42 mg/dish, the lipid accumulation in the larvae blood vessels of the BPS exposed group was
also significantly decreased (P < 0.01). The expression level of RXRa protein was significantly reduced in the 100 wg/L BPS exposed
group (P < 0.05). The gene expression of hmgera was significantly induced by 10 wg/L BPS exposure(P < 0.05) ,and the mRNA levels of
ldlra and rxra were all significantly decreased in the 100 pg/L and 1 000 wg/L BPS exposed group(all P < 0.05). While the expression
of rora gene was reduced after exposure of 0.1, 1.0, 100.0 wg/L BPS(all P < 0.05) , and it was lower after exposure of 1 000 wg/L. BPS
(P < 0.01). Conclusion: The effect of BPS on lipid metabolism of zebrafish larvae was related to the feeding amount of high-fat diet
and abnormal expression of lipid metabolism related genes, and its mechanism may be related to rxr/ror signaling pathway.
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I A — IR PN 200 T 400, %S BAT AR B A
B Pl KAREE R, B 2 AR 22 1 5 Rl
Ao X S(bisphenol S, BPS) # kK ik 22 b H1E BPA
B, FTTERREE AN R A I 3, BPS
AIRED R NR A S5 LSRR AR L T AR T
IR IRE S I R B I AR A TE Y, iR IR
15 F BPS 2 58 B A5 FH s sl 40 Big Jo Al ™ A Ao
T 52 W) o AN T AE o AN SCR T 5% AH 1] B 4] LA
e B TDRL , A 9T PR BT AR OC Uk B BPS 2 5% 4] 5 R TR
BT 5 AR Y 52 ) K o] REAE AL, LA
W1 BPS X 8l ) ) 8¢ BEAT T

1 #EFAEE

1.1 ##

B 4= T (AB & ) Flf% 36 5 8 Flil-EGFP (AB & )
B 30 [ B DOK AR BT E S BE ) B R G .
ABEIE 2 BT A N N R EE B sh W Am A B2 B
2L UE (HEHES £ 2018-0203) . BPS(Sigma 23 1] ,
), DMSO( A= TAEY) TRRA FRAF]) , 60xE3 1
FEWRIC 1 : 17.2 g NaCl,0.76 g KC1,2.9 g CaCl,+2H,0
4.9 g MgSO, - TH.O ¥ THAEKIFERE 1 L, H
[ (A IR A W H ARG BR A\, SRR TE
EEEE S (cholesteryl bodipy 524/563 C11, Invitro-
gen A, H) , PPARy ELISA #: M13X 7] & . RXRa
ELISA AR50 & (I3 R A R A A
S RNA BB 3305 SRl 8 R A TR
BIRAHD) AN BB (ZEISS A F) {8 ) , i
PCR #AEFAMY(C1000, 3£ [ Bio-Rad 22 1] ) , LR
i PCRIY(CFX Connect, [ Bio-Rad A H] ) o
1.2 Fi&*

1.2.1 35 & ARBIERKE

B B R SRR K I IR R g, KR
(28+1)°C, YEREJE IR 14 h(O622) 1 10 h (B ) , W
B FAFIR 2R/ B A R BE T fa PR AR A o (e e
) BT A U B e Rl f (O < =10 2) BTSSR A b
BEAR o> T IF I, I H i RIS 1.5 h N
PR, 7E G N Pk R A D E T IXE3 5557
Wb A 28 CIEIRIE A, 3597 5 dJe T B iskds
Bk R ) BE T A TR SR S . IR
RIFLl-EGFP BE Sy (IR IAE - 5 IR BT A= BB
IR, A 5 48 h(48 hpf) 5 T fa 4y 1

TR B T, Pkt th A B sk e
MR M2 T 28 CHE B M, %S d)a
Pk H R A 2 1 TR 250K

122 gkl &Rk E =k

7 A TR BT £ DT 59% MIFL ] A ) 2 5 DR R
Flil-EGFP 5 b f M AN I AH [ B 7 500 79 5% R[]
Pl , Ak 2 BRSOk i A T L B S dpf B
A TRUE I # F1 BE PR R FLiL-EGFP B 2y .41 i dL 4y
RS IR BRZE (B3 597 W) L % 57 %) B 20 (0.005%
DMSO) A1 BPS(0.1,1.0,10.0.100.0 11 000.0 wg/L) %%
HEdl. [4U130 B E TR AR S
3ASEATA, SR 3R 5% AR [ FE fRDRE ChaRl s
JIEL [ s 00 ) 10 d, R MR 29K, BRI 35 mgy/IL
BL il 10 ¢/L BPS VRN A7 , DMSO 1E Bl 41, {8
Bt IXE3 3572 W00 B Ay e B 11 BPS TR
1.2.3  RALFE BB R R4 & B

FRLA PRI 15 2400, T 2910 I L 47 4 K 858
[ B 5 £ M TP AE B R b FEIAR S iR
X gy R AT RMECR A, 1T H] ZEN S3 B A
Xif B F0 B K B SR X R 2T (a5 e e FE EA T 5E
TSGR X F2 BB 0 B Kk MR R 22 5 5 3~6 1
REDAR
124 REHRBFTZHEKAETHD &S FiTREY
EA)

X} BPS 45 % e 41 H () G SE R BE 25 . (5 dpf) 43531l
MEE 21 mg/MLAN 42 mg/l 10 d, PRk 15 2540, SR )5
SRAEHGSE R B Hy £ 0 s K M 57 RS8R X A, Sk
BRIX 2T A0 BB i/ v IR T ) AR R
1.2.5 JeR¥#AE X & G B3R B KR e

W5 dpf 110 A TRUBE T f 4 S IR % 5% 1R [ )
BE10 d, 55 KM 2 U, FEYK 35 mg/llL, BE11L 30 4540
f, B BPS R MR T B E 314, REEEIK
£ 20 St E R VASFEAREAE T -80 COKARTEH
HAREA AL PR 730 P U2 i () - AR (ml) =
1:9 (4 LB O R AR A A BEER /K Tk _EEA FHLBR
A1 SR SRS T 0 IL5 000 g, 2.0 10 min,
B BB 0 2048 . ELISA R0 22 g
FRIGTAHEE 1 PPARY I RXRo, 42 [RIRE 1) R 52 52
B FNZH ZURE S A3 5 15 RCEE 20 254 (R | AN
AR RN A $ G A i s it S B A
FEAHY ECRNA, JH qRT-PCR Z3#7 fE &1 s A 35 A 56
F KA A g AR O 38 L I hmgera, 1dIrac
ppary . rxra fil rora (AT iAo rpl 13y NS
ASHEE S PN 1.



A0 TH ZE v 3
202047 A

AU S X IR IR B B S e SR A S B L [ ]
B R ERR = AR (H ARRI2ERR) ,2020,40(7) :981-985, 1020 - 983 -

*®1 PCR3I#F7
Table 1 PCR primer sequence

) o FEPRK
FER AR SN (5'—3") -
F£ (bp)
rpl13a F:TCTGGAGGACTGTAAGAGGTATGC 148
R:AGACGCACAATCTTGAGAGCAG
hmgeraa F:CCAGTCAGGAGTGTCCAGGT 185

R:TGCCTGCTTAGTGCATGTTC
ldIra F:ATGCCGACTGTGCCGACAATTC 151
R:TCCGCTCCTCCATCACACTTCC

ppary F:TGCCGCATACACAAGAAGAG 158
R:ATGTGGTTCACGTCACTGGA

rxro F:ATAGACACTTTCCTCATGGAG 346
R:AAACTGATTGCTGGTGACTG

rora F:AGCACCCAGCGCCTATGG 355

R:GTGTTTCTGCACTTCCGCAT

13 itk
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1 HEFFI-EGFP B L & 4 fa B & M & AR R AR E R
Figure 1 Lipid deposition in the blood vessels of transgen-
ic Flil-EGFP zebrafish larvae
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Figure 2 Effects of feeding amounts on lipid deposition in

blood vessels of zebrafish larvae
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Figure 3 Effects of BPS exposure on lipid metabolism-re-

lated proteins in high-fat diet zebrafish larvae
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Figure 4 Effects of BPS exposure on lipid metabolism-related genes in high-fat diet zebrafish larvae
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