536 ST EES: 2002 455 A 4529 % 45 5] Pract Prev Med, May 2022, Vol. 29, No.5

—hh

SN R

V. M g A 7 R B0 BB s A Calg 25 L 1Y
RUBS: S AL i AT 5

) SRR R, AU, 8 AR B AR, B IR A, 8T A7

1. B R AL T A 220 IR AP0 4210005 2. BFEOITTERBRTE SR, )R I 518055,

30 REEMESE NERE, TR I 518033; 4. JARBERIRSFAAIL AR, ) /R R5E 523808;
5. REMREE2EBe AL A 240, )P BEAR 541000

ME: BE WG (Fipronil, FPN) VA M 5 5 X5 A [R5 55 55 A5 AR B BT AR BT R A 25 1 52 w5 43 1Bl
i, Ak MEPE CSTBL/6T INRBENL Yy 8 4, B 7 K 4 HMEE FUERMK £ (normal —chow diet,ND) ,4 ZH MEF 5 i 1)
BHKE (high—fat diet, HFD) , AR FE44F F e FPN A BRI 43 % R, 0.25 .1 Fl 4 mg/keg L, TG H A AT, T
5 G AL BE BRI T O TSR TR I A AR HE S (0 BT 2 4028 258 A, A A 7 A i s D00 ik =
(triglycerides, TG) &L AAEEE (total cholesterol, TC) IiF B HEMTFR (free fatty acids, FFA) 7K ; Western Blot 1 qPCR 24l
FERERE BACI AR G A RN R I AT 0L, AR ND HFD /N EUIFBE S FAR S E W A8k . ND /ML HE Je ik
LB R HE AL TS TG FHE (P<0.05) T TG .\ TC £E 0. 25 mg/kg AT+ (P<0.05) , 7E 4 mg/kg A [ (P<0.05) ,
JFIE FFA FEAK (P<0. 05) , i B AL D R B8 58 038015 52 AR o ( peroxisome proliferator activated receptor alpha, PPARa) ZEikHE i
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Abstract: Objective To study the effects and molecular mechanisms of subchronic exposure to fipronil ( FPN) on the
homeostasis of hepatic lipid metabolism in adult male mice under different nutritional conditions. =~ Methods C57BL/6] male
mice were randomly divided into 8 groups, each group consisting of 7 mice. 4 groups were fed with a normal—chow diet (ND) ,

while other 4 groups with a high—fat diet (HFD). ND—fed and HFD—-fed mice were subgrouped by FPN dosage respectively,
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including the control group and FPN groups of 0.25 mg/kg, 1 mg/kg and 4 mg/kg. They experienced daily oral gavage, and were
sacrificed after 5 weeks of exposure to FPN. Body weight and liver weight were measured, and the liver coefficient was calculated.
HE staining was performed to observe hepatic morphological changes. The levels of triglycerides (TG) , total cholesterol (TC) and
free fatty acids (FFA) were detected by biochemical analysis methods. Western Blot and qPCR were used to determine protein and
gene expression related to liver lipid metabolism.  Results No obvious alterations in body weight and liver weight were observed
in ND—fed or HFD—fed mice after FPN treatment. As for ND—fed mice, no significant hepatic pathological changes were found by
HE staining, and serum level of TG increased (P<0.05). Hepatic TG and TC levels increased in 0.25 mg/kg FPN group ( P<
0.05), but decreased in 4 mg/kg FPN group ( P<0.05). Hepatic FFA level declined (P<0.05). PPARa protein expression
increased (P<0.05). Acc protein expression increased in 0.25 mg/kg FPN group ( P<0.05) , but was down—regulated in 4 mg/kg
FPN group (P<0.05). As for HFD—fed mice, HE staining revealed that there were significant pathological changes in liver tissue
with accumulated lipid deposition. Serum TG and TC levels decreased ( P<0.05) , while hepatic TG, TC and FFA levels increased
(P<0.05). PPARa protein expression decreased with the increasing dosage of FPN (P<0.05), but Acc and Srebp—1lc protein
expression decreased (P<0.05).  Conclusion Subchronic exposure to FPN can disturb the homeostasis of hepatic lipid
metabolism in ND—fed mice, which may further initiate the development of nonalcoholic fatty liver disease (NAFLD) , especially in

exposure to low doses of FPN. Under HFD—fed condition, exposure to FPN induces obvious hepatic pathological changes in mice.

And there is a dose—response relationship between FPN exposure level and the risk to develop abnormal hepatic lipid accumulation
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and even NAFLD.
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T 4% Z R EEFE 2 /0 24 h, W HUBL G AL s
JE DI, 24T HE e, A1) D27 3 WA AT 40
ML B RN Je 2270
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Fas CCTGGATAGCATTCCGAACCT AGCACATCTCGAAGGCTACACA
SCD1 CCGGAGACCCCTTAGATCGA TAGCCTGTAAAAGATTTCTGCAAACC
PPARa CTGCAGAGCAACCATCCAGAT GCCGAAGGTCCACCATTIT
Cptla TGGCATCATCACTGGTGTGTT GTCTAGGGTCCGATTGATCTTTG
Ace TGACAGACTGATCGCAGAGAAAG TGGAGAGCCCCACACACA
Lpl TGAAAGTGGGTTTTCCTGAGTAT GGTTAGCCACCGTTTAATATTTG
CD36 TGGTCAAGCCAGCTAGAAA CCCAGTCTCATTTAGCCAC
Gapdh TGTGTCCGTCGTGGATCTGA CCTGCTTCACCACCTTCTTGAT
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popictail 27.0+0. 6 / / 4.8+0. 1 / /
0.25 mg/kg 26.9+0.4 0. 064 0.950 4.9+0.7 0. 026 0. 695
1 mg/kg 26.8+0.5 0.543 0. 804 4.8+0.1 0.397 0. 697
4 mg/kg 26.6+0.4 0. 444 0. 669 5.1£0. 1 -1.396 0. 200
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4 mg/ ke PR (1=2. 441,P<0.05) , L3 3,
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payiskii| 25.3+3.0 175.9+8. 1 0.6x0.0 26.2+1.6 3.7+0.3 0.5+0. 1
0.25 mg/kg 43.1+4.72 187.7+12.5 0.6x0. 1 33.5+2.22 4.5+0.22 0.6+0. 1

1 mg/kg 45.4+£4. 62 146. 7£8. 52 0.6=0. 1 30.6+4.0 3.7+0.4 0.5+0.1

4 mg/kg 54. 1+4. 6° 158. 6+6. 6 0.7=+0. 1 13.6+1. 8 2.6+0. 32 0.2+0. 1

i :a FPN AL 5 %RALH 5L, P<0. 05,
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FEE TR, 4555 e 2 /0 BURFIE 2R B0 (%) A 2 He 3 22
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R4 FPN HLL i@ AT HFD /N AR AT BE 2 B0 0 (xks ,n=7)

415 W (g) CE(CSMRAE) P E(SY R HFREZR (%) E(CSMIRAIE) P E(SY R
X HRZH 36.422. 1 / / 5.2£0.5 / /

0.25 mg/kg 39.5£1.3 -1.191 0.259 4.620.2 1.166 0.268

1 mg/kg 36.7£1.8 -0.093 0.927 4.720. 1 1.047 0.316

4 mg/kg 37.8+0.9 -0.622 0. 546 5.320.3 -0.049 0. 962

2.6 FPN #%&4& HFD ) ST IE4A 42 = A 9 B R4
T4 HFD £ 41/ BURFIEE #E2H ZU5AG 45 51 T UL,
HEZH /N BRI A T 25 24 L, A /NS — 19 BT IR R I
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/MRS TR ZH 2R HE Z4 8, (%x200)

2.7 FPN % &% HFD R e9 I IE IS AR AT 47 &
f& HFD /NEH FPN 5l 2H 5% A AH [, 4 mg/kg
ZHIME TG KA (1= 2. 260, P<0.05) , IfiLiE TC 7K
FAE 1 F1 4 mg/kg ZLREAK (1 mg/kg: +=3.981,P<
0.01;4 mg/kg: t=2.837,P<0.05) , IfiL}§ FFA /KF-7F
0.25 fl 1 mg/kg 2+ (0. 25 mg/kg: t=-2.321,P<
0.05;1 mg/kg: t=-2.909,P<0.05) ; fFIE TG ffi FPN

4 mg/kg
2 L T R

I TR 00 TF 7 (0,25 mg/kg:t=-2.769, P<0.05;
1 mg/kg:t=-2.728,P<0.05;4 mg/kg:1=-5.192, P<
0.01), iFIE TC 7K F 76 AS 6 # & FPN 41 ¥ 7t =
(0.25 mg/kg:t=-3.424 P<0.01;1 mg/kg:1=-2.595,
P<0.05;4 mg/kg: t=-3.574,P<0.01) ; iFlE FFA 7E
4 mg/kgZl T (1=-2.223,P<0.05) , lLE 5,

5 FPNFRZER G0 HFD /) U RS B A AL AL R R A 520 (s ,n=T7)

I3 JHFEE
21 51
TG(mg/g) TC(mg/g) FFA (mmol/g) TG(mg/g) TC(mg/g) FFA(mmol/g)

X HEZH 22.4+2.0 335.8+9.6 0.4+0.0 27.4+4.6 2.3+0.3 0.3+0.0

0.25 mg/kg 22.7+2. 4 339.6+12.3 0.6+0. 12 45.1+£3. 12 4.9+0. 6* 0.4+0.1

1 mg/kg 26.6+2.3 282.2+6. 8 0. 6+0.0?* 49.2+5.32 3.8+0.32 0.4+0.0

4 mg/kg 15.8+1. 12 282.5+13.82 0.4+0. 1 58.5+2. 82 5.0+0. 5 0.5+0. 0

a4 FPN Fli 41 5% R4 b4, P<0. 05,
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