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FEZERIIN S AMPK/SIRT1/LXRs =SB IR ZEFF AL BIER LS

xAWiE, LTRE, BRF, kWi, HME", XL
WEIRZZ 2 KALRARGYI A B E WEALEE, HK EHF 133002

# E: BHW RTEHFRIGEEEES (adenosine monophosphate-activated protein kinase, AMPK) /TER(E BT T 1
(silent information regulator 1, SIRT1) /i X 524 (liver X receptors, LXRs) 155 1B H IR 7T A I Sedum sarmentosum
BB A E RN . A3k R ip —HIE IR (dimethylnitrosamine, DMN) 57 KR AF£F4EAL RS, 45 F A5
R EIR E R ET B S FfE, WENEMFAS. g HEREEHEZE (alanine aminotransferase, ALT) F
REFIRALL %R (aspartate aminotransferase, AST) Witk R ARFE-F4L (hematoxylin-cosin, HE) FH Masson k& ko il i
HAURI AL SR S 414k, Western blotting 1 qRT-PCR A MIAF 2L LR 44k . TS, J5E. AMPK-SIRT1-LXRs 15 518
MIREAMBERFIL. RABIA KR F-B (transforming growth factor-B, TGF-B) HIFATEARAUM Chepatic stellate cells,

HSCs) 2 h, 4T HAHIRIWEL AMPK #5177 AICAR 5 LXRP Eh7#] GW3965 AbFE 6 h, K HE s 't Western
blotting &M £F- 44t . AMPK/SIRT1/LXRs 15 5 i M AH ¢ & K1k . {81 AMPK B LXRPB siRNA ¥4 LX-2 4fii)5, 45T TGF-
B L 2h, FIMAFEREATIE 6h, S Western blotting #8:ll AMPK/SIRT1/LXRs 15 SiBMM L E AXIE. &R EHSLE
ZER R, AP F K DMN i S0 K RUMIE T ALT F1 AST iEM: (P<<0.001), #5038 P4 237 B 24 05 2 A4 i 4k
FEFRPURR, 00 BT 4 24 8 T A R -3k (P<<0.001), _Eifl AMPK-SIRT1-LXRs 15 5l B L& %% (P<0.05.
0.01. 0.001). #AIMsLIhss R E/R, WA FIREYEZEMHEHT HSCs HHMEAMEFAHREALKIE (P<0.001), I i
AMPK/SIRT1/LXRs 15 5 # A S E ARE (P<0.001), {EFAZRE AMPK #3575 LXRB #EhFIMHLL. A, AMPK 5
LXRP B8R 502 B 55 7 M 2 BRI R LX-2 4 o-FHEUANMNLEIE E (a-smooth muscle actin, a-SMA) [¥1#7
HILA KX AMPK/SIRT1/LXRs 15 5@ HGE (P<0.001). 51 EREEIRIUEL NS AMPK/SIRTI/LXRs {5 5B,

TSR RS A SRE B, A R T A 4L AE .
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Mechanism of Sedum sarmentosum extracts in improvement of liver fibrosis
mediated by AMPK/SIRT1/LXRs signaling pathway
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Abstract: Objective To explore the mechanism of Sedum sarmentosum extract in improving liver fibrosis based on adenosine
monophosphate-activated protein kinase (AMPK)/silent information regulator 1 (SIRT1)/liver X receptors (LXRs) signaling pathway.
Methods A rat model of liver fibrosis was established using ip dimethylnitrosamine (DMN), and after intervention with S.
sarmentosum extract or Fuzheng Huayu Capsules ($£ IE/L 7% i 3) for five weeks, serum and liver tissue were collected. The activities
of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in serum were determined. Hematoxylin-eosin (HE) and
Masson staining were used to detect pathological changes in liver tissue. Immunohistochemistry, Western blotting and qRT-PCR were

used to detect fibrosis, apoptosis, inflammation, AMPK/SIRT1/LXRs signaling pathway related proteins and gene expressions in liver
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tissue. Transforming growth factor-f (TGF-f) was used to stimulate hepatic stellate cells (HSCs) for 2 h, followed by treatment with
S. sarmentosum extract or AMPK agonist AICAR or LXR agonist GW3965 for 6 h. Immunofluorescence staining and Western blotting
were used to detect the expressions of fibrosis and AMPK-SIRT1-LXRs signaling pathway related proteins. After transfecting LX-2
cells with AMPK or LXRp siRNA, TGF-f stimulation was given for 2 h, followed by treatment with S. sarmentosum extract for 6 h.
Western blotting was used to detect the expressions of AMPK/SIRT1/LXRs signaling pathway related proteins. Results The results
of'in vivo experiments showed that S. sarmentosum extract significantly reduced the activities of ALT and AST in serum of rats induced
by DMN (P < 0.001), improved pathological changes and extracellular matrix deposition in liver tissue, inhibited cell apoptosis and
inflammatory factor expressions in liver tissue (P < 0.001), and upregulated the expressions of AMPK/SIRT1/LXRs signaling pathway
related proteins (P < 0.05, 0.01, 0.001). The in vitro experimental results showed that S. sarmentosum extract significantly inhibited
the expressions of extracellular matrix related proteins in activated HSCs (P < 0.001), and upregulated the expressions of AMPK-
SIRT1-LXRs signaling pathway related proteins (P < 0.001), with similar effects as AMPK agonists or LXR agonists. In addition, the
absence of AMPK or LXR} significantly weakened the inhibition of a-smooth muscle actin (a-SMA) in activated LX-2 cells and the
activation of AMPK/SIRT1/LXRs signaling pathway by S. sarmentosum extract (P < 0.001). Conclusion S. sarmentosum extract
effectively improves the progression of liver fibrosis by mediating AMPK/SIRT1/LXRs signaling pathway, to regulate extracellular

matrix homeostasis and inflammatory responses.

Key words: Sedum sarmentosum Bunge; liver fibrosis; hepatic stellate cells; liver X receptors; AMPK; SIRT1; sarmentosin

JH 4 24X 2 U 4o 2 14 404 i 2B 1 — DA
RSN (extracellular matrix, ECM) i FEVTAH
FURIR LT oA 32 BURRAE B B AR S OB, A
2 AR 1 JH 05 1) P i A B 2 FHF o 308 i 1) B B B
B, FHEA RN, I PRIATT 32 B AT
YAk B R R AT T P, (HIE R IT A AR AR ST A
PR T 24 S AN RROBESE i), R b A1 A A 3L
Bl v T T I A K Bk BT B IR A1 MY (hepatic stellate
cells, HSCs) MG /& FF 4T 4tk R i FE A O BR
I AN, SERE N B IR A AL AR T 45 4 (1) B
PRI, (R SR AT 28 0 ] 2F— 28 hn 28 20 23430
P HEB A e fradt J P, [Rtk, #0f| HSCs JELIF
BEL LA 28 PR 1B TR A g o 1 AR Ak R A2 5
RIEP RS . DIBER M E T 1 Csilent
information regulator 1, SIRT1) & & B LR Y
Pk fli it iEE B& 8% H BR  (nicotinamide adenine
dinucleotide, NAD") 8 () & I i £, 8Ll , 7E4E+F
JH I i S5 R S AR CRA AR B b R HE OB E R,
FORIL, HSCs FHEEPEES SIRTT I N /N AT
YLD, [, SIRT1 REREBUE T D T IR HTR
WA E HEE (adenosine monophosphate-activated
protein kinase, AMPK) B§FE AL KI5, 7E 2 Fhds B (£
FERNE O BRI ML 7 i K35
HEEERBL I X 524Kk (liver X receptors, LXRs)
J& TR SRR 2 —, TER A 1) 4%
fil s 2O E L SR T IR R, O
LXRs A BT 475 S AT 44K, $275 LXRs 7]

RE BN I 2993 15 ¥ (T FE v T 7 R A 00120 H i,
BE[) LXRs PP A 4EA0 25 W a 78 O — 8 it
J&, AHERS> 6 i LXRs 7] 51 2 i AR i 22 4 A
B H RN RN, AR & T st —25
mﬂa[m]o

T G5 Sedum sarmentosum Bunge 72 5t KR} 5
RIBRIZFEEFAREY) . (FPEZHR) 2025 FiRIC
B, WEFAM B, ML, HAFHBE. F
IRFRIII ARG H TR IR AR IMEAF]
NPz BRI AR I, W EIEIRTT
JH-9 7 T EL A R AR 35, LA ORI R 156 0453473
PO PR T AR« 0] 24 e 8 SR R U1, 1R
FZH BT AR 9T AR R IR R AR U Re i T D-F
FLBE /G 2 55 S 0/ R R PERT DhRe v, 2R
T 0 JHF 2 4 A 1R o 8 A P AL A v A B A 1161
R, B SRR A EZEXS HSCs gL
ECM  YTAR Rl 2 i PRl 5 0 WA 1 5 ) % 8 7 23 T AL
il I RFTEL A R AR 4L IR T P H A
BEEAAE .
1 M8
1.1 4548

SPF I Wistar KR, R & 180~220g, 1
HEKELRIE AR AR, YFTiES SCXK (%)
2023-0002, ZIEAIES 01021759997590724.
KETIREE 22~25 C. AHXHEEE 50%~60%. 12 h
FEHR/12 h BRI 26 F N IAFE, H EEIRK. 3l
VSIS 28 BT K SIS S HR O B AR RIS B2 0
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K HSCs Ay E A dr T 5Tt Jung Joon
Lee HUZHEME, ANHEE LX-2 4y 5 e i
TR RA A .

1.2 %

HE L HORIE TR E G 5y, ek B Ak A
WA T Jung Joon Lee #4% %5 NI L S,
sarmentosum Bunge, IFFEA (KRIBB002003) fR7E
TEH E AR A A BB T BT AR AT
1.3 Zm5iH

PRIE % (EZ54E7 220020073, b5
2012080402) Wy H Eifg il Z5HRTTEL T —
FILAE% (dimethylnitrosamine, DMN, Z#74f,
ft5 20200407) Wy B R AL A R BT ST
AMPK #3071 AICAR (iit'5 A129749). LXR 3l
1 GW3965 (L5 G129708) i H fif T k7] (I
W) HFRAF: NWEREELZE (alanine
aminotransferase, ALT) 7] & (#t'5 C009-2-1).
RARIRED LM (aspartate aminotransferase,
AST) WkF& its Co10-2-1) W H R ERAED
WEFCRT: TR ARSI (M5 G1080). ALY (it
5 G1100) W H LR ZEERHELA R AR : DMEM
B (ks D5796) MgHEE Sigma-Aldrich 2
"l AR (S 900-108) 1 H 3£ [E GeminiBio
AF]; Eastep & RNA $#2HURF& (45 LS1040)
W s s (bR AMEARGR A 4
K KF-B (transforming growth factor-p, TGF-B, #t
5 100-21) W H 3 E PeproTech A H]; i ik
A& /AR, #E5 KIT-5920) T E 48 M HT A H:
ARHARERAT; a-SMA Fifk (HL5 bs-0189R).
collagen I #if& (#t5 bs-0578R) 4 H b 518 AR A
WIHARAT BRA W] B2 51 4 )& 2 B ) R 1 1 (tissue
inhibitor of metalloproteinase 1, TIMP1) $iif& ($it'5
ab61224). SIRTI Fifk (5 ab110304). H -
3- B R Wi A B ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) Hiff (L5 ab8245) 4 H
JE[H Abcam A F]; AR KL AR E A3
(cystein-asparate protease-3, Caspase-3) Puif (#t5
sc-7148) Caspase-9 Pk (L5 sc-7885). LXRa T
e (5 sc-34386). LXRP Hifk (L5 sc-34341),
B 4 #k SR -2 (B-cell lymphoma-2, Bcl-2) Fifk
(#£'5 sc-7382). Bel-2 A% X & H (Bcl-2 associated
X protein, Bax) Fifk (5 sc-7480). FLIPs. Hifhk

(b5 sc-5276). Bid Ptk (#'5 sc-56025) W H %
wE W AEMHE AR AR AMPK siRNA f1 LXRB
siRNA HEm & W EMHEAR AR & AMPKa it
& (HIb'5 C€S2532). p-AMPKa Fipfk (b5 CS2535)
B H3EE CST A .
1.4 &5

1658033 Rt UK SFZEI R SE. Gel Doc XR+
B4 2% (3£ Bio-Rad AF]); BX53 B3
FHANTOE. FVI0i B R0 L IR A AR
(HA Olympus /A 7]); HistoCore Arcadia 4= H 3)2H4
AHHL. LEICARM2245 ZUAIETI A AL (78 Leica
~vH]); Mastercycler nexus % PCR #7384 (f# [
Eppendorf /A 7] ); BioTek Synergy HTX %4 2 D) REfIFL
M A (& E 24 7)) CT15RT Y & A mndv
REOHL CRRFEANAER S TREARAFD.
2 FHE
2.1 EZEIREWIANGIE

BT 255 500 g, MO 10 2 Z808K,
ENRPEEL 5 h, PRI, ThER B 28 R A R IR
HARBNRE, WIRTIRBR AR (155K 35%). KH]
HPLC 20 5 3 72 HEFR U Hh o 0 B 7 1 ol /20 4K
N 1.16%!U161,
2.2 {RHSELE
221 WA, ERS5Y KRERPERFE 1
Ja G, BENL AR BERYZH K e =
& (100, 300 mg/kg!'c'7) AAIFRIEHE (2 g/kg)
4, 6 K. BRI, HAKBRERM 3 Kip
1% DMN (2mL/kg) M4, EEEN, %
YR ig MINZ5Y) (2mL/kg), WHBALAERIA ig
SARFRIIAE IR K, 1 /d, LS .
222 IiES AST M ALT iGTERIIIE  RIRE 2
J&, KRG, EESMKIUML, 4 ‘C. 1000 r/min
B0 30 min, WCARIMIE . 2RI ST B AR AS I i
i&H AST F1 ALT 351 .
223 FFAHZUREY S BUFHZ, T 10%4HE/R
TR [ S Kt R, LR K,
AIEC YIRS pm BV R, 50 ml AT IR 3R -
4. (hematoxylin-eosin, HE) £ Masson 4¢ff, T
AT T A5 4 2 B 2 AR
224 RIEAMKNAFHL o-SMA. p-AMPKa.
SIRT1. LXRa Al LXRB Fix HUFHL AT,
Zmins. KR BEE, RASEAEE TN
VRIS EACIBERE T, FREAT IS Al
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0-SMA. p-AMPKa. SIRTI. LXRa f1 LXRB —#,
4 CMEER. RH, PEEMAMHEN _HRE,
KH DAB .0, 73 RERE 4%, LK. &Y
KRR, T RME NS,
2.2.5 Western blotting £l - 212X a-SMA . collagen
I. cleaved Caspase-3. cleaved Caspase-9. FLIPs/+
Bid. Bcl-2. Bax. TIMPl. p-AMPKa. AMPKa.
SIRT1. LXRa l LXRB HEHKIA  HUHZHL, A
RIPA R B ® H, BCA VENE & IR E.
HEFE G o SR R AN - 5 TR A T M B S FLUK
¥ % PVDF IR, HHEMA—d, 4 CHEIH:
Pl s, MANZ¥i, Z\RMHE 2h, A ECL L%
RARFER, KA Image Quant TLV2003.03 ##F
Iy kT KA
2.2.6 qRT-PCR Al fF4HZUMH B2 R (g Rk HX
JFEHZR, F a0 & v B B4R LR RNA 6k
cDNA, #{T qRT-PCR 73t SI¥F5I0%E 1, DA
#1 5149F5

Table 1 Primer sequences

ERERS B 1R (5-3)
NM_007392.2 Acta2 F: CATCAGGGAGTAATGGTTGG
R: CACAATACCAGTTGTACGTC
F: TGAGTCAGCAGATTGAGAAC
R: TACTCGAACGGGAATCCATC
NM _001044384.1 Timpl  F: GGAAAGCCTCTGTGGATATG
R: AACAGGGAAACACTGTGC
F: TCACACTCAGATCATCTTCTC
R: AGACTCCTCCCAGGTATATG
Caspasel F: ACATCCTTCATCCTCAGAAAC
R: GATAATGAGGGCAAGACGTG
F: GGTGTTGGAATTAGACAACTGC
R: TCAAAGACGACGGTCAGCTC
F: CTTGAGTCGGCAAAGAAATC
R: GAGATGGTCAATGGCAGAAC
F: TCTTTGAAGAAGAGCCCATCC
R: CTAATGGGAACGTCACACAC
F: CCTCTGGCTTCCATTACAAC
R: CTTCTGACAGCACACACTC
F: CACCATTGAGATCATGTTGC
R: TTGATCCTCGTGTAGGAGAG
F: ATGGTGAAGGTCGGTGTGAA
R: CGCTCCTGGAAGATGGTGAT
Acta2-"FIENL a2 WIhEE; Collal-1 BIKJE; Timpl-2E 4B R
EBEIHE T 15 Tnfa-IRIASEE F-a; Caspasel - RIR KL
HWREAN 1; I6-AHMBNFK-6; la-EMMINF-1a: 11b-HH
MIAZ-1Bs Nrih3-F X 4K a; Nrlh2-JF X %244 B.

Acta2-smooth muscle alpha-2 actin; Collal-collagen I; Timpl-matrix

NM 0077423 Collal
NM 0136932 Tfa
NM_009807.2
NM_031168.1  1II6
NM 0105544  [lla
NM_008361.3  [IIb
NM 0138394 Nrlh3
NM 0094733 Nrlh2

NM_0080842  Gapdh

metalloproteinase inhibitor 1; Tnfo-tumor necrosis factor a; Caspasel-
cysteine aspartate protease 1; //6-interleukin-6; ///a-interleukin-1a; //1b-
interleukin-1p; Nrlh3-liver X receptor o; Nrrlh2-liver X receptor .

Gapdh NWZ, KH 2722 5 H R A
RiLE,

2.3 {RIhELE

231 4AffakE3E HSCs A1 LX-2 FHAH & 10%)6
A-IfLE AN 100 U/L PROK B /485 % 2 1) DMEM K 5%
%, 1637 C. 5% CO, IR 7248 v it AT A A0S
I, BURE RIF MM T 5 82515 .

232 SrUHAIZAZE HSCs 4HA LA 1 X 1084 /L% R
T 6 fLMh, 4F TGF-B (10ng/mL) H¥# 2h. B
Ja B IMATERE (6.25. 12.50. 25.00+ 50.00 pg/mL)
5 AICAR (500 pmol/L) B¢ GW3965 (1 umol/L)
AbEE 6 .,

LX-2 ZHALL 5 X 104 A /FLEMT 6 fLIR T, $%
HEAR UL 584, I AMPK siRNA (F: 5°-
GGGAACACGAGUGGUUUAATT-3’, R: UUAA-
ACCACUCGUGUUCCCTT-3") 5, LXRB siRNA (F:
5’-CAUCCACCAUCGAGAUCAUTT-3’ , R: 5'-
AUGAUCUCGAUGGUGGAUGTT-3") 34 441Ijifs 48 h.
257 TGF-B (10ng/mL) il 2 h, BHJE FEIIANEZE
(50 pg/mL) AbFE 6 he
233 HIEREHI a-SMA. p-AMPKa. SIRTI.
LXRa fl LXRP Fik  ALFH 5 4 Mo 2258 55 At b1
J&, AN a-SMA. p-AMPKa. SIRT1. LXRo £l
LXRB —¥i, 4 CFEILER . KH, Pei G MmN
YU E . R DAPI E QA fukx,
Fla TR EMEE P g M.

2.3.4 Western blotting fl] a-SMA. collagen I.
TIMP1. p-AMPKo. AMPKa. SIRT1.LXRa #1 LXRp
RARE  WELNM, NN RIPA 2ERIEIUEE
[, BCA MAIE R FAREE. 4% “2.2.5” T N J7ikAG
AR EE ARIA

24 FHHFESH

SEEGEHE LA X + s KR, KA GraphPad Prism %X
AT G b, 2 2R TR B AR R 37 2290 T
Fl Tukey 2 H AT
3 #R
3.1 EZEKE DMN ESIARIFF4EL

ALT F1 AST f3d M nT S AR SZ 40 F2 B .
B 1-A i, S50 2R LA, BB 4 KRR MLy o ALT
A AST 3 PER ZTHE (P<0.001); SHAIZ A,
I HL A E R RIS ALT 1 AST W& R34
B (P<<0.001). WK 1-B~D FizR, SxfiE4Lt
B, MR KRR ATAHZF a-SMA. collagen I 2 14 &
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A-SMA == e wm e - 42X 10"

C
o ==

Collal G

A 3007 5
T/.\ 90 T’\ Hekk S
5 = 20 collagen | SRS S 1.3 10 pl_
s © = GAPDH .6 (" Gapdhm
2 30 Z DMN- =+ 4+ 4+ DMN — + + + +
SS(mg'kg) — — 100 300 — SS/mg'kg) — — 100 300 —
0 0 FZHY — — - = + FZHY
DMN — + DMN— + + + + - - - = 7*
SS/(mgkg™) — — 100 300 — SS/(mg~kg'1)— — 100300 —
FZHY — — — — +  FZAY— — — — +
D 120 aSMA collagenl *EE; SS 100 mg-kg ! SS 300 mg-kg! FZHY
@
. 80
®
iy
ZE 40
a0
i 0
DMN T
SS/mgkg) — — 100 300 — — — 100 300 —
FZHY — — — — 4+ - — — — 4
Acta?2 Collal Timpl
E@ 200 #itH i ;
; sk | §
#* 150 i it ***x gk KA
"; kkok
= 100
% 50 H
E o
DMN — ++++ —++++ RVIVIRVIN
SS/(mgkg — —100300 — — — 100300 — — — 100300 —

(P<<0.001);

A-IfiiEH ALT A1 AST 3% B-Western blotting #llATZHZY o-SMA #il collagen I 2 (A% i%; C-qRT-PCR ¥ IMATHL Acta2. Collal 1 Timpl
mRNA #i&; D-Western blotting A qRT-PCR £5 RIGL 1 /3#7: E-FFALZUSME. HE 4eff (X400) I Masson 44t (X 100); F-fuy2s 4GRS I T
L a-SMA Fik (X400); SS-TRAFII: FZHY-FRIEEIEE, SXBAE: #P<001 #P<0.001; SHBALE: *P<0.05 *P<0.01
"'p<0.001, K2, 3.

A-activities of ALT and AST in serum; B-expressions of a-SMA and collagen I proteins in liver tissue detected by Western blotting; C-expressions of
Acta2, Collal and Timpl mRNA in liver tissue detected by qRT-PCR; D-statistical analysis of Western blotting and qRT-PCR results; E-appearance of
liver tissue, HE staining (x 400) and Masson staining (x 100); F-a-SMA expression in liver tissue detected by immunohistochemistry (x 400); SS-S.
sarmentosum extract; FZHY-Fuzheng Huayu Caspules; P < 0.01 ##P < 0.001 vs control group; P <0.05 *"P<0.01 *P<0.001 vs model group,

same as Figs. 2, 3.
E1 EREKE DMN FSHRBRIFAENL (X+s5,n=6)
Fig. 1 8. sarmentosum improves DMN-induced liver fibrosis in rats (X + s, n=6)
PAESERAEH], TR H A REE DMN %
TBrEI’J KSR B 45477, > ECM A S

Acta2. Collal. Timpl mRNA RiEKVFHEEHE b,
AR, ERARK. SRR

a-SMA 5 FRIA/K B ERFL (P<0.01. 0.001),
F45 24 collagen 1 85 K& Timpl mRNA Fik/K-F
B FH% (P<<0.001), T 7 5 vy 77 B 2 AR I AL
H Acta2. Collal mRNA FIE/KFEFHFL (P<
0.001). WK 1-E F7R, XFHEZHK U 24085
o, REDGW, BRI, HoR
T BLAE T RE s AL AT RSN BTk, KR
F YW . HE F1 Masson 4eta s BB R, BRI K
SR L 00 B R 46 M T YR T DA B K R R

PR TR RENS IG5 DMN 55 S 1 AT 20 2 B
i, RIFETRRE WD . Rdg R (B 1-F)
BoR, SXTRRA L, A KR FAHLF o-SMA
PHPERIR B AR 2524 o-SMA RKIA

DU, AT 4R .

3.2 EZEHIFI DMNIESFHKR MDA TRK
fiE & FHIRE AL

TERFAF YA P B RE o, A IR E T2 5 98AE
N HE BT 12 F 1) SRR IR B R R A B 2 s
HxrmAt g, BHAMHARKRFHLF cleaved
Caspase-3. cleaved Caspase-9. FLIPs. Bid &5l
Tnfo~ Caspasel~ 116+ Illa- I11b mRNA FKiX/KF &
ETHE (P<0.001), Bel-2/Bax & HBEK (P<
0.001); SHMALLE, &% 254 cleaved Caspase-
3. FLIPsy. Bid &AM Tnfa. 116+ I11h mRNA Fik
KTFEFERK (P<0.001), Bel-2/Bax & ETHHE
(P<<0.001), T 75 i AR IE A AL cleaved
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A cleaved Caspase-3 cleaved Caspase-9  FLIPg, Bid Bcl-2/Bax
cleaved Caspasc-3 # # W & @ 32X10° 3501 it
cleaved Caspase-9 i 8 - S e 46X10* = 3001 o
FLIPg. - e e 55XT10Y 49 2504 s ook i
Bid wee W . w w 22X000 2004 v N I |
= | | H sk
B2 g 08 B B B 2000 % 1(5)8 s | o E wwe sk
et 1 A Lt
A e 2610 01| | LU AL aillls
DMN — + + + + DMN -+ ++4+ —++++ —4++4++ —F++++ —++++
SS/(mgkg) — — 100 300 — SS/(mg'kg™") — —100300— — —100300— — —100300— — — 100300 — — — 100300 —
FZHY — — — — + FZhY - - - -+ - ———-4+ —— -4 —— —— 4+ —= —— +
B 250 Tnfo Caspasel 16 llla 11b
Tnfa o i i
’ i | i i :
Caspasel £ 200 ok i o ; HH . HH
k skkok
116 .H-;ﬂ, 1501 gk
= : sk : ; Hokok s R
L ——— Z 00 f ? re -
< sk ! ;
1 e — z s | a
501 ok ‘ é
o — — ——— " | |
DMN — + + 4+ + ol A L e L
SS/mgkg) — — 100 300 — DN{II\I—++++ -+ +++ —++++ —++++ -+ + ++
FZHY — — — — -+ SS/(mgkg™) — —100300— — —100300— — —100300— — —100300— — — 100300 —
FZHY - - - -4+ - - —-—-4+ —= -4 ——= ——+ —— —— 4+

A-Western blotting fill FF4141 cleaved Caspase-3+ cleaved Caspase-9. FLIPgy. Bid. Bcl-2 fl Bax #[HFRiA; B-qRT-PCR AlifH4HZR Tnfo.

Caspasel~ 116+ Illa 1 I11b [¥) mRNA ik,

A-expressions of cleaved Caspase-3, cleaved Caspase-9, FLIPg/, Bid, Bcl-2 and Bax protein in liver tissue detected by Western blotting; B-expressions of

Tnfo, Caspasel, 116, Il11a and 111b mRNA in liver tissue detected by qRT-PCR.

B2 TZEHE DMN FESHKRRAFMAE T RAERERFIREK (X+s,n=6)

Fig. 2 S. sarmentosum inhibits apoptosis and release of inflammatory cytokines in rats induced by DMN (X + s, n =6)
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A-Western blotting # M AT4HZ p-AMPKa. AMPKo. SIRT1. LXRa A1 LXRB EH#iL; B-qRT-PCR #MATLLL Nrih3 1 Nrih2 ] mRNA %
iE; C-H AT 2 p-AMPKa. SIRTI. LXRa 1 LXRP ik (X400) .

A-expressions of p-AMPKa, AMPKa, SIRT1, LXRa and LXRp protein in liver tissue detected by Western blotting; B-expressions of Nrr//43 and Nr/h2 mRNA
in liver tissue detected by qRT-PCR; C-expressions of p-AMPKa, SIRT1, LXRao and LXR in liver tissue detected by immunohistochemistry (x 400).

3 EZE DMN IFSHARATHAL AMPK/SIRTI/LXR 5 SEEAIFNM (X£5s,n=6)
Fig.3 Effect of S. sarmentosum on AMPK/SIRT1/LXR signaling pathway in liver tissue of rats induced by DMN
(Xts,n=6)
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A-Western blotting #6175 1k/¥] HSCs H' a-SMA. collagen T Fl TIMP-1 & (A IE; B-%5% 7% 6 G il Gk HSCs ' a-SMA ik (X600) ;

C. D-Western blotting f&ll75 4L/ HSCs "' p-AMPKa. AMPKo. SIRTI.

LXRo Al LXRB & &K%,

5 TGF-B #ALL#%: ~P<0.001.

A-expressions of a-SMA, collagen I and TIMP-1 protein in activated-HSCs detected by Western blotting; B-expression of a-SMA in activated-HSCs
detected by immunohistochemistry (x 600); C, D-expressions of p-AMPKa, AMPKa, SIRT1, LXRa and LXRf protein in activated-HSCs detected by

Western blotting; *™*P < 0.001 vs TGF-B group.

% 4

FEZENEWA HSCs F ECM T X% AMPK/SIRT1/LXR 5

BIERIEN (X+s,n=06)

Fig. 4 Effect of S. sarmentosum on ECM deposition and AMPK/SIRT1/LXR signaling pathway in activated HSCs
(Xxts,n=06)
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A-Western blotting 35K ) HSCs F1 p-AMPKo. AMPKa. SIRT1. LXRo Al LXRB 5 [1363% ; B-4uy% 96 YLt ML HSCs 1 p-AMPKa
SIRT1. LXRa Fl LXRB FiA (X600) ; C-Western blotting #&IITEL AMPK [¥) LX-2 ZHJfiH p-AMPKa. AMPKo. SIRT1 I LXRp &KL,
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A-expressions of p-AMPKa, AMPKa, SIRT1, LXRa and LXRp protein in activated-HSCs detected by Western blotting; B-expressions of p-AMPKa,
SIRT1, LXRo and LXR in activated-HSCs detected by immunohistochemistry (x 600); C-expressions of p-AMPKa, AMPKa, SIRT1 and LXRp protein
in si-AMPK LX-2 cells detected by Western blotting; D-expressions of p-AMPKa, AMPKa, SIRT1 and LXRp protein in si-LXRp LX-2 cells detected by
Western blotting; "P < 0.05 P < 0.01 vs TGF-B group; *#P < 0.001 vs si Control + TGF-B group; 2P < 0.001 vs si Control+ TGF-p + S. sarmentosum
group; PP < 0.001 vs si AMPK+ TGF-B group; °°P < 0.001 vs si LXRB + TGF- group.

5 EAZEIFT AMPK/SIRTI/LXR {ESBEBAIRESIE (X+s,n=6)
Fig. 5 Reverse validation of regulation of AMPK/SIRT1/LXR signaling pathway by S. sarmentosum (X £ s, n = 6)
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Fig. 6 Mechanism of S. sarmentosum on inhibition of liver fibrosis
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