FIRFHIBF5E 5 FF % Nat Prod Res Dev 2019,31.608-614

AERAENG ZEBEFSHFARRGEREREE

EEA LR OB, AL EEA e
MO K R 210023 5% RSO EE 25K I 5T P B A EE B R AN FE S 210014

B B HEIAER MBI 285 T I AR 0 SR WA PR R, #ESr S BN LO2 JHE 40 AR 15 5 A o A
WA I BRXT A0 06 3 (ALT F10 AST BRI g B AR A R R R 45 TR 7 3835 B AMPK 36 PE s . 231 Z A &
100 mM ¥ JB i 5 35 10 i AF 2 M 3% 7, 9% s 100 mM i 2 A 2 A A A A1 40 35 A4 J ) 92 B0 R BE . S T SR I T e
30 2 £ WX ARG T (R IR FE P L DR RAIR B2 B I 2B ALT (AST (BRI, AR 8 DI T RE B IR 1K 2 15 5
FA T M R 23 4 5, AR P TG \TC /K- o AT, £ S 35T 40 i v 3 22 A4 0 SR 9 5% 54 IR 7~ SREBP-1c )
FB B E LA, PPARa 28 B E T M M ARE RN ELRESIH /> SREBP-1c ()R H-4 i PPARa HIRE . #E—4
KB, AR TR TR 2 A U IF 40 i v AMPK (9 B 82 1k, H. AMPK 410 1 77 BML-275 1 % 45 3 1 55 A 7 ke 9 g %o
SREBP-1c il PPARa (IAFVET . 25 b, R I N BRIRSI 2 ok 38 £ BEiss S 10 A0 13 405 15 1 0 A8 Pk L %4 R 5 8
6 AMPK #EiliiJ8# SREBP-1c 5 PPAR« (WA Ko AMIE A AT IS N ERVE R0 A4S HRIR U5 008 1% 245 $) BIF 5% 2
HESEERAE

KB  ARF RIS RS PN T FF A0 ; g 195 48 14 ; AMPK

FhE 422 R285 SCERARIRAD : A X EHE:1001-6880(2019)4-0608-07
DOI:10. 16333/j. 1001-6880. 2019. 4. 008

Costunolide inhibits ethanol-induced hepatocyte injury and steatosis

BAN Du-jing' , WEI Wei’ ,SHEN Chao’ ,MIAO Xeu-hua®,LIU Wen-sheng” *

' Nanjing University of Chinese Medicine ,Nanjing 210023 , China ;
* Nanjing ‘lntegrative Medicine Hospital , Nanjing 210014 , China

Abstract : To investigate the effects of costunolide on' ethanol-induced hepatocyte injury and steatosis in vitro and the underly-
ing mechanism. Ethanol-induceéd LO2 hepatocyte cell injury model was established in vitro. We examined the effects of cost-
unolide on the release of alanine aminotransferase ( ALT) and aspartate aminotransferase ( AST) ,the intracellular contents of
total cholesterol (TG ) and triglyceride (TC) ,the mRNA and protein expression of lipogenesis-related transcription factors
and the activity of AMP-activated protein kinase (AMPK) in ethanol-stimulated LO2 cells. The results showed that ethanol at
concentrations higher than 100 mM significantly suppressed the viability of LO2 cells,and ethanol at 100 mM was selected for
establishing hepatocyte injury model in wviiro. Costunolide restored the ethanol-induced inhibition of LO2 cell viability, and
costunolide at 20 pM exerted significant effects. Costunolide also reduced the supernatant levels of ALT and AST in ethanol-
stimulated LO2 cells. Furthermore , costunolide concentration-dependently decreased the accumulation of lipid components in
ethanol-stimulated 1LO2 cells,and reduced the intracellular levels of TG and TC. Molecular examinations showed that ethanol
significantly upregulated the mRNA and protein expression of SREBP-1c¢ and downregulated the mRNA and protein expression
of PPARa in LO2 cells. However, costunolide concentration-dependently reduced SREBP-1c¢ expression and restored PPARa
expression at both mRNA and protein levels in ethanol-stimulated LO2 cells. Furthermore , costunolide significantly promoted
AMPK phosphorylation,and AMPK specific inhibitor BML-275 remarkably abrogated the regulatory effects of costunolide on
SREBP-1¢ and PPAR«. In conclusion, costunolide could significantly attenuate ethanol-induced hepatocyte injury and steato-

sis in vitro. These effects were associated with activation of AMPK and modulation of lipid metabolism-related transcription
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factors. These data provided experimental evidence for developing costunolide as a therapeutic option for alcohol fatty liver

disease.

Key words : costunolide ; alcohol fatty liver disease ; hepatocyte ; steatosis ; AMPK
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Table 1  Primer sequences
519 Wik 2] NIk
Gene Forward sequences Reverse sequences
SREBP-1¢ 5'-GCTGGCTCACCTTTCCAG-3’ 5'-GGGCTCAGTTATICTGTCTTGC-3’
PPAR« 5’-TTAGAGGCGAGCCAAGACTG-3' 5'-GCATTGTGTGACATCCCGAC-3’
GAPDH 5'-GGCCCCTCTGGAAAGCTGTG-3' 5/-CCGCCTGCTTCACCACCTTCT-3'
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Fig. 1  Costunolide inhibits ethanol-induced hepatocyte injury

T (A) MTT SEEGAGI 2 BExE 102 40T J7 956 , 5 % BREAR BE , © P <0.05 5 (B) MTT 523646 I A 7 J A B Xk £ BRI LO2 40 3G g

YR, SR IRZEARLE, * P <0.05, 5 ZEEHARIL, *P <0.05; (C) MTT SESAG N ACE K2 R AE 0-80 wM S [l Pyt LO2 4R ITE F (¥ 0 5 (D,
E) 50 Bk I A 75 42 PR TR T 2 B 30 LO2 20 M L35 ALT A AST /KF-B520H , S5 BE4AR L, * P <0.05, 5 Z B4 L, P <0.05,
Note: (A) MTT assay for detecting the effects of ethanol on LO2 cell viability, * P <0.05;(B) MTT assay for detecting the effects of Costunolide on
ethanol-induced LO2 cell injury, * P <0.05 vs control,*P <0.05 vs ethanol; (C) MTT assay for detecting the effects of Costunolide at 0-80 wM on
LO2 cell viability, (D,E) Measurements of supernatant ALT and AST levels in ethanol-stimulated LO2 cells treated with costunolide, * P <0.05 vs

control,*P <0.05 vs ethanol.
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Fig. 2 Costunolide inhibits ethanol-induced lipogenesis in hepatocytes
T (A) I 210 EA6r I AR 7 Je A i T 2 B8 ) LO2 240 M v g SR AR S M) (R A :400X) 5 (B) 350 A I AR 8 g P I Xk 2

F B LO2 4l TG

ERHI, S IRAAALL, T P <0.05; 5 ZBRAMILL, " P <0.05 5 (C) 35 Sl A F e Py X 2 B i

LO2 4l TC Sy, 5 X RLAARLL, * P <0.05, 5 Z. 4 A 1, *P <0. 05,

Note: (A) Oil-red O staining for evaluating the effects of costunolide on ethanol-induced lipid accumulation in LO2 cells (400X magnification) ;

(B) Measurement of intracellular TG levels in ethanol-stimulated LO2 cells treated with costunolide

(C) Measurement of intracellular TC levels in ethanol-stimulated LO2 cells treated with costunolide

3.3 AELENEREAERERPERBXERREF
Ry FRIX

[ PR 1 o4 A B H -1e (SREBP-1¢ ) filid
Ay A 3 58 W) 0 52 A4 o (PPAR«u) S22 %o i 4

* P <0.05 vs control,* P <0.05 vs ethanol;
,* P <0.05 vs control,”P <0.05 vs ethanol.
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Fig. 3 Costunolide regulates the expression of lipogenesis-related transcription factors in hepatocytes
1 : (A) Real-time PCR G I A 4 N X 2 B34 LO2 4EHT SREBP-1c ,PPAR 1) mRNA SRIXHNT, SR, © * P <0.01,
5 WU, *P <0.05,% P <0.01; (B) Western blot Al A F K& HEEXT £ BRIl LO2 4 h SREBP-1c \PPAR« 7R (1355 10 , 55 %4
RRAUAHLL, * P <0. 01,5 ZEiA L, * P <0.05,%P <0.01,

Note: (A) Real-time PCR analyses for evaluating the effects of costunolide on mRNA expression of SREBP-1¢ and PPAR« in ethanol-stimulated

02 cells treated with costunolide,** P <0. 01 vs control,*P <0.05 vs ethanol,™ P <0.01 vs ethanol; (B) Western blot analyses

for evaluating the effects_ of costunolide on protein expression of SREBP-1¢ and PPARa in ethanol-stimulated LO2 cells treated

with_€ostunolide, * * P <0.01 vs control,* P <0.05 vs ethanol,™P <0.01 vs ethanol.
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Fig. 4 Activation of AMPK is required for costunolide to regulate the expressionl of lipogenesis-related transcription factors in hepa-

tocytes

TE: (A) Western blot Rl A 43 4 P %) 2 A ) LO2 4 rf AMPK R4k 5% S5 A L, * * P <0.01, 5 Z R4l 1L,

#pP <0.01;(B)Real-time PCR &l A 512 N IiE K 5 BML-275 6 HH i % Z B i iy LO2 4 g rh SREBP-1¢ . PPARa ) mRNA ik
IS, SXHRA L, * * P <0.01, 5B A L, P <0. OL, 5 AFIEMERH M L, P <0.05; (C) Western blot
AT J AV iR e He 5 BML-275 3R I % S B il Y LO2 2 fiigrh SREBP-1e \PPARq HYZE FIZRIBRYSEN , SXFIRAAALL, = * P <0.01, 5 2
HM L, P <0.01, 5 RFIENEEAA L, ““P <0.01,

Note: (A) Western blot analyses for evaluating the effects of-costunolide on. AMPK phosphorylation in ethanol-stimulated LO2 cells treated with

costunolide, * P <0.05 vs control,™P <0.01 vs ethanol; (B) Real-time PCR analyses for evaluating the effects of costunolide on mRNA

expression of SREBP-1¢ and PPAR« in ethanol-stimulated LO2 cells treated with costunolide and/or BML-275, * * P <0.01 vs control,

#P <0.01 vs ethanol,¥P <0.05 vs costunolide ; (C) Western‘blot analyses for evaluating the effects of costunolide on protein expression of

SREBP-1¢ and PPAR« in ethanol-stimulated LO2 cells treated with costunolide and/or BML-275, * * P <0.01 vs control,

#P <0.01 vs ethanol,*¥P <0.01 vs costunolide.
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