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H OE B AR EARER C X 5 RS M B 509 AT HepG2 28 IS T & AR BEAE R . 77 i ¥ HepG2 48 i o g 3T IR 40 A%
A28 AE 3 M 4F 28 (10 pmol/L) Ao ZEARER CAK P R E28(2.4 .8 pmol/L) , M3 # 2B 91, 34 B-28 4w i Aw A 1 mmol/L #% & A By 52

DA FREIIERE R, BRI ANAR S A 35 R T35 00 SRR 4 O 42 & 5k VLA 2a I o g R & AR oL, 5F ) 2 g i
R Fo Z B (TG) 45 5 KR 50 520 % 3 3 A B4k X R ik A= Western blot ik 4] 4m it o i R AL B R 38 70 4 0 7 % 1R
(PPARQ) | H BBAZ AR BEEE A5 B 1 (CPT-1) | s AE & BE U 45 &% & B BE A 1 LAF46-% @ 1c(SREBP-1c) | Jig W7 B2 4~k B (FAS) (i
BAZ AT B F L(SIRTL) i ALy B4R 38 75 M3 76 2 ARy 3 B E ) 1a(PGC-1a) 89 mRNA Ao & Rk R, 4R 5aPiEa
YA, A 40 4 AL R B G ARARE N B R AR 3G s 4 L IS R KT TG A& VA% SREBP-1c \FAS # mRNA fe % & & A K
3 2 %4 % (P<0.05 3% P<0.01) ,PPARa . CPT-1,SIRT1 . PGC-1a # mRNA #2 % & £ ik K3 B FBAK(P<0.01), HAEAE
YA, ARER C &R JE L0 40 MA% 2 % R PR B ARAR KON B, I i 20 s s e P I KT TG A& VA K L& PPARiB #4648 %
A #9 mRNA Ao & & (FARER C KR JZ 4149 SREBP-1c & & I 9h) Rk KB 3 2.3 45 (P<0.05 %, P<0.01). %53 £AREIC TH
% HepG2 #8645 T & A2 B AE A L4 T4k 598 PPARaZ 538 %% 32 5 0 ARG i BALAR 1 30 5 & A % .
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Improvement Effects of Sanggenone C on Lipid Accumulation in FFA-induced Human Liver Cancer
HepG2 Cells

XING Juling', LIU Fen', FENG Meng', HAO Mengjiao’, HUANG Tianlai', ZHOU Xinxin', TANG Xiangjiang’
(1. School of TCM, Guangzhou University of TCM, Guangzhou 510006, China; 2. School of Pharmacy, Sun
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ABSTRACT OBIJECTIVE: To study the improvement effects of sanggenone C on lipid accumulation in human liver cancer
HepG2 cells induced by free fatty acid (FFA). METHODS: HepG2 cells were divided into control group, model group,
fenofibrate group (10 umol/L), sangerone C low, medium and high concentration groups (2, 4, 8 pmol/L). Except for control
group, other groups were treated with 1 mmol/L FFA to induce lipid accumulation model, and administration groups were cultured
with relevant medium containing drugs. The lipid accumulation was observed by oil red O staining, and lipid level and triglyceride
(TG) content were also determined. Real-time PCR and Western blot assay were adopted to detect the mRNA and protein
expression of PPARa, CPT-1, SREBP-1c, FAS, SIRT1 and PGC-la in HepG2 cells. RESULTS: Compared with control group,
the nucleus was atrophied significantly and the volume became smaller, and the number of lipid droplets was significantly
increased; the level of lipid, TG content, mRNA and protein expression of SREBP-1c and FAS were significantly increased (P<<
0.05 or P<<0.01), mRNA and protein expression of PPARa, CPT-1, SIRT1 and PGC-1a were decreased significantly (P<<0.01).
Compared with model group, no obvious nucleus atrophy and normal volume were observed in sangerone C groups, and the
number of lipid droplets was significantly reduced; the levels of lipid, TG content, mRNA and protein expression of PPAR a
pathway related genes (except for SREBP-1c protein in saggenone C low concentration group) were significantly reversed (P<<
0.05 or P<<0.01). CONCLUSIONS: Sangenone C can significantly improve the lipid accumulation of HepG2 cells, and its

mechanism may associated with regulating PPAR o signaling
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AT RS LG W5 L B9 (NAFLD ) & — 7 LAk J& g i

O3 F SN LU R A 7 R SR U 22 | 2R AR B- S AL A

BT I 35 A 5 RRAE (R P AR 23T 3
W, NAFLD 55 i 55 R HCHT I E B5 IUAE | 2 RO PR
FLIMLRG 55 S AR S A 0 Rl 2B i &
SN . EFR [, BAE A NAFLD S0 K ik 15% ~
30% , B 20 B B 4 I 4R R 35 — A 4 S
H I, #6977 NAFLD (259 = ZA RGP A L] Ahi 122
W ARG AED AR TT 2 S R BLR B T
B FIOBE PR S5 R R, PR GE R, W 23607
NAFLD M7 8808 g RIE /IS B 28 v i 1) 2 i
e AFZSRA PR AE Ay AT PR PR BLET 4
b W0 T R D5 A8 M AE 2 R g 48 ok TR AR I
NAFLD",

F 1 R P 5 Marus alba LA TR Rz |, FL
APUR PO UM PUREE R R IR MR
BEL T Wi AR PR A A P 2 IR T B0 9 B e I
o I U RIS S0 1 5 R v 2o, Jrp ) SR
C(Sanggenone C) f& 5 [ Bz W i ¥ R 28 O o 2 —
HAb 2S5 R B (LI 1) 2 58 R 2450 1) o 4 il 4
PR,

1 RIRECHIULFZEMK

Fig 1 Chemical structural formula of sanggenone C

T S A AR I 5E P 38T 37 AR o (PPAR ) 5 538
TE NAFLD ) & g o 8 v HAT FEE A R 1R L BB A AL
i il Jg i R e iz 5 48U Ak N8 B LR o0 i S A A
AEFFHLARR B CHPE Y. PPARaZES E RS o P Bl
PR B AL 1 (CPT-1) i SR AL P A B 0 06 2 1A
VAN Y) 1a(PGC-10) A5 12215  Hod, CPT-1 43 T4k
R IR T, K 1 SR Ak ) S B R 0 il A0 R 3
it , LRS- B AR 2 2 i ) 40 6 P S T 4 AR PGC- i
5 PPAR oW A1 T, A itk SR AR i 7 2 S Ak 3G AL A4
RETH AL, I 2GR BIRRAR MR, LAk, ZE R LA L
I FE T, PPAR aid e (2 HE I 55 BT 2 6 26 11 [ ]
W ICI 4SS 1 1c(SREBP-1c) i Stk A5, DT 4 7
RE iR 5 B EE R B i 2 5 LI (FAS ) i 3R35 , 1 i1 il
JHEFIE H = Tl (TG ) FIE W R (4 G s LR 2]
F7 A 1(SIRT1)7E NAFLD Ay IR Qi id 72 v & ¥ 5
Z TR, HATOE PGC-1af) 25 Z kAL , AT 1]

FEEE 2021 FEI0EE I

HeA N iR p- Ak, kA o TG AR, B
i, MR C S 75 0l 38 5 PPAR ofi 53 1% & ¥ 1R T
NAFLD F/EHT, iAW1

FET Ul ARSI 1 R 5 H T 98 NAFLD (19 A
P HepG2 41 i, FF LAl 25 MR W7 IR 75 3 Ho A AR MR B &
L, TR SR AMLER C IR 45 B BTG Y 1 FH A mT R IL
il , LAI A SRR C 1A397 NAFLD $2 I s2 ik
1 #r
1.1 FEMNE

AW R FH 32 AL MEGAFMGEZ2.0R %I iR
15 2 U ML (18 %] Hermle 23 7] ) , TissueLyser LT % FpA[%
1 T 2 SR 2% (F [ Qiagen /A H) ) , VCXT750 KU HE 75
A MR (2 [ SONICS 24 /) , 164-5056 T 25 1 1,
KA R 5% B4 . SmartSpec™ Plus % A% R 2 11 72 4L .
CFX96™ 7 552 i 5% ' 2 45 i 5% =X 52 1 (PCR) 47 15 4%
(2 [® Bio-Rad 24w ) , BX53 B 5% 48] & W ik ( H A
Olympus /A 1] ) , RT-2100C #4[ifihr{¥ (32 [ Thermo Fisher
Scientific 2 7] ) , Tanon 2500R %I 4> H B4k 2 & AR AL
(i RBeE Pl ABRAFD .
12 FEHRBSKFA

AHIEFE Fir FH 322224 5 5100 A SRR C Ol e i
A YR A BRA L S CHB190106, 41 98% ) ,
v DURF (32 B APEXBIO 4wl L5 B1943, 40 98% ) , 1
B FRA AR (U A )RR BR A W), #5430
S30037.S30008) , 4 IfiL ¥ 125 11 (BSA, | MM EUERH A
PR ] 355 0219989625) , JHZL O Geta ol & \MTT ik
Ao & S R A IR A | 5 4000 o G1262,
M8180) , DMEM #5523 i 4 i35 (35 [E Gibeo 24 w] L it
S35 1972985 ,1803122) , TG il £ (g L e L E )
BHE A FRZS A #E5- A110-1-1) , TRIzon 4 RNA $3 Hitiat
# \BCA E [ & SR 7] & RIPA 24 (b 5 e A tih
YR R Al i 5 43 i S CW0580, 10243
CW23338) , iWi# 55177 & . SYBR® Green Premix SZ 7¢
6 8GR G COR g 2R A BR S |, 55351
AG11701,AG11711) , e i PPAR o 5% 5 5 T 1A | fe A
CPT-1 BA ST FEH A4 | 5 SREBP-1c B4 5o [ B A | e i
FAS BT B HLIA il SIRT1 B LA i PGC-1a
PATTEHR A VR T -3- B R I AU (GAPDH) 7
GehUIA R I E AL G (HRP) AR08 LU SE- 5T S S e R
1 G(1gG) — ¥t (3£ [# Affinity Biosciences 2\ 7 , it 5
4y 5 4 AF5301, DF12004 , AF6283 , AF5342 , DF6033 .
AF5395 , AF7021,S0001) , ECL 1k 2% & 6 it 5] ( 32
Millipore 23 7 , L5 1808501) ; PCR 5| 4 fi A= T-A4E 4 T
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R (I ) O AT PR w45 1 O ) /™ M B £ L I 2%
1) 5 AR S50 3 FHALMS , K O 2K o
&1 PCRE|MFIMFHKE
Tab 1 Primer sequence and product length of PCR

HRAH 4S5 -3 K bp
PPARs 4 TGGTGAGCATTTTGGITTC 141
T TGCCTGATTTCCTTCCC
CPT Fii: GAGCACGGCAAGATGAG 100
Fii:GCAGCGATGTCTGGAAG
SIRT! i#:CCATACCCCATGAAGTGC 57
Tl GCAGATGAGGCAAAGGTT

PGC-la [-1i#: CAGTAAATCTGCGGGATGA 150
i AAAATTGCTTGCGTCCAC

SREBP-lc 4#:CAAGTGGTGGGCCTCTCT 132
Ti:CTGGGCAGGGGTCTICTC

FAS Fii#: CGAGCTGCACCATCATCC 115
T AAGGCATTGGGGTTGGC

GAPDH 4 CCTTCCGTGTCCCCACT 100
Ti:GCCTGCTTCACCACCTTC

1.3 Zmpatk

AHIFSE B F IR HepG2 4R Mbk , 3206 T N o 2
R 2 BE 2R
2 FHik
2.1 #HpEEESF

¥ HepG2 41 i & 75 , A 75 10%FBS Fll 1% ¥ §iE 55
1) DMEM 8573 2 (DU iR 8 3G 587 F 37 €.,
5% CO. Y fE IR G FRAf 577 . RraniEmS Bk 80% ~
90% i , AR AL ALAC, A T IS 25550
2.2 YHRETEIEERI

BB K I 200, #¢ 1.5 10" A /HLEEFI T 96 1L
B, SR G 40 AR C AN ) e i 40 (2.4.8, 16,32
umol/L, ¥k FE AR H F 5L 0 235 UL ), A AH N 254 1)
SERIGFRAE . JIBCANINZ ) UM A B A BRAL AN 2
MO FIZ5 T AL, B 6 AL B3R 24 h s, B AL
JIAMTT &5 20 uL, W3 & 4 h, 77 2 B3 BALINA
T HIEFA(DMSO) 150 pL, #7HE 15 min, K HEEFRL T
490 nm Y& T RIS FL A IR (4) |, 10540 M A7 35
RIMMATE R =4 opn—Awzn)/ (A gua— A wza) X
100%].
2.3 YRS HE EESERY

OB A K A, 5 2 x10° 4N LIERI T 6 FLAR
SRJG oy AR RRAE BRI A DUREZE (10 pmol/L, Wk B
25 SCHR[ 18]I &) FIRARER C AL b vk 4l (2.4.8
umol/L , V& BE AR 7 S 3 45 S i 8 ) . 2 BSCHR[19] 07
22 0 BRI A S 1% BSA [ 5¢ K573 BRI A &
1 mmol/L I &5 fig i 82 (R385 5t 7o 2 RN AR R LA 3 1%
BSA 11 58 4 1 77 JL v A B il i B, LAFS 3 i o RS

- 1870 - China Pharmacy 2021 Vol. 32 No. 15

R R 58 g 5L A 25 4N A S AR R 2590 A1 T mmol/L
T N iR 76 ks R 3k SR IF 1595 24 he
2.4 R AERERE R M ERFNAE Bk FNE

OB KRG AN, $2 2 10°AS/FLEEFR T 6 FLAR
HLARC2.3TIUR R ER S A B 3R
L. HAEEEFRES I, LA PBS BRI 2~3 WK, JINA &1 58 W
[ 7 20~30 min; 372 [ 8 W&, ZKBEJE 1A 60 % S 7H it
12 Y% 5 min; 3525 52 N EE, IAIET O Y 238 (il FH s i
il )12 Y 10~20 min; 7 K YL A0, K Ve B 2 o 2 R Y
W FIMATIAR R Y AR E Y 1~2 min; 5 KRR R Y
IR, KPE, BG4 T B AEE T UL At it b g ot 35 B
O, IO SR . WEREE S, BALI A S 200 pL,
PRFE 15 min LLFE /0GR 0 5 0 AR A 96 fL Al H
K FHBEARAL T 490 nm YK A {1 (4 E 8, Tl
AR AR BT )
2.5 PTG EEMNE

O K B A0, 432 2x 10°AN AL RN F 6 FLAR
FE 23" WUN ko RS 2, BAH R 3R AL
S LR SR8 AT, R PR P U0 200 e 1 S PR 4, 8%
S S AN 4, SR FH BCA 3250 2 40 g Hh 26 e
FEF IR TG i S d B B S ik R 40 i v TG & it
2.6 #fff S PPAR0IE B 1H X B E B mRNA RiZKFH
gl

SR FH S 56 A2 i PCRIESEATAGIN . O B0 K
AU, ¥ 2x10°AN/ALEERI T 6 LA, 442,37 T | J5 ik
YA GERL S BB 3N E AL, IR G,
K TRIzol 2% 2 B4 2 41 i 119 5 RNA, 28 I AR 4k )
A UL AR O 1, W L0 5 5%l ¢cDNAL L cDNA Wy
Bt , #E47T PCRY 1 . SOWAKFR Hy : cDNA AR 2 pL, 2x
SYBR® Green Pro Taq HS Premix 10 pL, | N5 19145
0.5 uL,RNase free water 7 pL. S 251F4:95 °C, 30 s;
95 °C,5,60 C,30s, 240 MEH . LLGADPH BNZ,
X F 2 4% i % PPAR o . CPT-1, SREBP-1c, FAS,
SIRT1 .PGC-1aff) mRNA Fik/KF-,
2.7 ZHAE PPARIE B HH X & B RIAK TR

K FH Western blot e EA 7RI . BOW 504 KA A1,
Fi2 2x 10U T 6 fLAR b, 452,37 N vk 4 i
B 2A 2 AR BE 3N E AL, s FRas e, FE R
W&, LA PBS PEU 2~ 3 ¥k, i AGE 5 RIPA 24 W $2 HUE
FALIFE T UK T 24 30 min J5 T 4 CA&M4F L
12 000 r/min #.0> 15 min; B35 R F BCA 0 7 2R
IR . BB AYEG , T T b S R -
TR T PR B I F K s B T, LA 5% MRS W 5t 14] 2 hs fin A
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PPARa—Fi (F B K1 1:1 000) .CPT-1 —Ht (Fi B
1:1000) . SREBP-1c—#t (F B¢ & 4 1:800) \FAS —¥it
(Hi B 2l 1:800) | SIRT1 — 47 (F B J& 4 1:800) |
PGC-la—i (FFREEH 1:800) .GAPDH —t (F e Jy
1:1000), T4 CHFF L& ; L TBST 22 vl 8 I 10
minx3 Y, A ZHL (R g 1:3 000) , ZIRIBFH 2 hs
L TBST 28 M PR 10 minx3 ¥X, il A ECL k2% & ik
R A A ks KOS T AUUS o K FH Image
J 6.0 FR A AT 40 H, L B BB K EE(E 5 92 GAPDH
JREAE M BN H IR IR KKF
2.8 HitFEAHE

K FH SPSS 20.0 # A HEA TR GE o0 bT , 25 R L x £
SN o Z A LR TSR 3R 5 22 43 BT 5 410G 4G L
B, A5 07 25 57 R F /N B M 22 5 (LSD) , 45 07
ZAFF MR A Dunnett’s 73 28 . KKK ifEa=
0.05,
3 HZR
3.1 H4REN CXT HepG2 BT iE RIS

5% BEZH P, ZEARER C 16,32 umol/L 2H 4 Mo 7735
R ERIL(P<0.01), 3R 2, FIL, AHFFE BE RO
2 L 7 M G B R S A ) 2. 4.8 pmol/L AR C #7175

*2 FHAMMEETRNUNEER(xts,n=6)

Tab 2 Survival rate of cells in each group(x*s,n==6)

4 MMAEE % || A MEEE, %
AL 100.00£2.95 iU C8 pmol/L4L 94.66+5.66

FAEC2 pmol/LA 97.88+2.84 FAEC 16 pmol/LA 87554742°
M C 4 pmol/L4 9799+3.50 ZAREHC 32 wmol/L4 175344.18™

H EX IR H A, " P<<0.01
Note: vs. control group, “*P<<0.01
32 RIRECI HepG2 HHAEHAERERMTGC ST EM
A1
507 R b, A AU ZH 0 A A A A% (B B i 65)
W s AT/ BRI A (B T 2068 B A n , 2
L H R KA TG & 52 T8 (P<<0.01) 5 S5
2 LA, SRR C A% v 3 2 AT i DL R 2 40 1) 240 A%
ZARNI I IR/ INE R B B0 s, A i b i
FKE-FITG & 4 e 2 R (P<<0.05) LR 3 &1 2.
3.3 RIREA C XF HepG2 4l it 1 PPARoif B 1H X E B
mRNA RiERI NG
5 %) B4 be A, B AY 41 20 B+ PPAR o, CPT-1,
SIRT1 .PGC-la ) mRNA Fik/KF-34 i AL (P<0.05
B P<<0.01),SREBP-1c FAS i mRNA F ik /K1 g 2
Thims (P<<0.01) 5 SR AUZ LA, SRR C 45 1k B 41 FnlE

FEEE 2021 FEI0EE I

®3 BHEARPEFRKFNTCEEMNNESER (xL
s,n=3)
Tab 3 Lipid level and TG content of cells in each

group(xts,n=3)

i FRIKF TG, mmol/L
AR 0.76+0.03 0224004
onil 1.59£002° 0.50+0.08""
FIRWC kg4 14240.04% 039£0.02°
ZHm C kR 131£0.06* 036+007
A C el 0.90+0.01° 0.28+0.01%
Jt A 1.00£0.03* 0.30£ 0,04

T SRR L, T P<<0.01; SRR [, "P<<0.05,7P<<0.01
Note: vs. control group, * * P<<0.01; vs. model group, ‘P<<0.05,
“P<0.01

adi
- gy
g P

RSV
A ]

Y .o J
D SR C ik 22

B MR C i 4]

RN RN )) HHE DA

Note: the yellow arrow indicates the area of lipid droplets
B2 RREAC X HepG2 4 A H 5 51 & FR 5 M A9 B 4

EGHLIZ O %, %x400)
Fig 2 Effect of sanggenone C on lipid accumulation in
HepG2 cells(oil red O staining, x400)
s DAY 2 40 il b PPAR o . CPT-1, SIRT1. PGC-1a 1
mRNA & ik K - ¥ i 2 Tt & (P<<0.05 5 P<<0.01) ,
SREBP-1c . FAS ) mRNA 3 ik /K F- 35 i 2 BRI (P<
0.01), L3R 4,
34 RIRENCXf HepG2 4B+ PPARIB B HX E A R
ey 0p-A)
550 B2 BE A, BT 21 4 f P PPAR o . CPT-1,
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R4 FHEMK T PPAR0IE B HH X B E mRNA Rk K
FEHMELER (x+s5,n=3)
Tab 4 mRNA expression of PPAR o pathway related

gene of cells in each group(x+s,n=3)

x5 HHEMMHP PPAReIEEEXEBRIEKFRN
EHER(xts,n=3)
Tab 5 Protein expression of PPAR a pathway related

protein of cells in each group(x+s,n=3)

41 PPAR « CPT-1 SIRTI PGC-la SREBP-Ic FAS
Kfe 100£0.08  1.01£020 1.00£0.06 1.00£0.07 0.99£0.04 1.00%0.03
B 0.58+0.097 0.65£0.05" 0.63£0.04" 0522003 141£0.02°" 141£0.02°

ZWBCMIEA 0712005 17520237 13520037 104+0.05% 117£004" 120£002%
FRECHREAL 07620067 19210257 18640247 12940027 0.86£0.04” 0.89+0.057
FRECRREAL 1532005 26810257 3.00+026% 230£0.12% 069001 0.66+0.02*
Jin A 1204010 234£0.02% 260£035% 1.08+0.01% 0.83+0.09% 0.77+0.03*

TE X I A, © P<<0.05, " " P<<0.01; S HEEL A LA, P<
0.05,”P<<0.01

Note: vs. control group, * P<<0.05, * * P<<0.01; vs. model group,
"P<<0.05,7P<<0.01

SIRT1 ,PGC-1afi 8 1321k /K44 8 P A% (P<<0.01) ,
SREBP-1c FAS 8 13K 7K -3 i 2 785 (P<<0.05 5%
P<<0.01) ; SEAIL] HUAK , SRR C 45 B A An AR DL AR
ZH 411 jifs ' PPAR o, CPT-1. SIRT1 . PGC-1 ot & [ k7K
14 5 2 THE (P<<0.055F P<<0.01) , SREBP-1c ( ZEAR i
CAIRVE L BRAM) (FAS B R IA K T3 B FRAR (P<
0.058; P<<0.01), UL 3. %5,

ppARa s 171 - 1 l 52kDa
o

120 kDa

— - —-—q 91 kDa
SREBP-10|- B S S S— -|]22kDa
o ——————

GAPDHl D AENED D A N  — | 36 kDa
X A4 Bl L SRR SR IR
WAL WAL W4l 4

SIRT1

PGC-1a

B3 RREWC X HepG2 HfIH PPARoIE X E R
RiAFAMETFE K E
Fig 3 Electrophoretogram of the effects of sangge-
none C on the expression of PPAR a signaling
pathway related protein in HepG2 cells

4 Wit

NAFLD Ay S AU £ G AR I A — R R BUE
A HAR AL B I 0 , 32 AR R At SR A
EAL RAEFRIATE . HATEN AN R AL 2
“ZUATHUL”, B LU AT 0 A R A A
N AT AT A0 A 3 40 007 38 1A J5 1 238
B AT R ER RAE B S A5 5 kAT, L
JPIE S 2L BUIT R 2 AL 240 e L R TR £
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a0 PPAR@/  CPT-I/  SIRTI/  PGC-la/ SREBP-I/  FAS/
GAPDH  GAPDH  GAPDH  GAPDH  GAPDH  GAPDH
popi 042005 0412006 0194001 0612007 037£0.08 0442001
fA 0274002 025£0.03° 0.1240.01* 038009 058+0.13" 0.75£0.06"
ZHECIRIEA 03720047 0442008 02050017 0.67£0.04" 0442014 0.60£0.04°
FECIRED 040£0.03% 04720007 025£001% 0.79£0.03% 031+0.11° 052£0.02°
FECEMEA 0570067 05920117 03520027 113£0.05% 022£006% 0340017
s 3kl 0.51+0.05% 0524008 031£0.01% 090£0.01% 030£0.10° 039+0.03*

s S5 AR, P<<0.05, ** P<<0.01; 5 TR 4 i, "<
0.05,"P<<0.01

Note: vs. control group, “ P<<0.05, * * P<<0.01; vs. model group,
'P<<0.05,"P<<0.01

RS TR, BT UL, AR BRI R AL S
F 20 L P9 i B AR (R 2 TG i 2 R B &2 3 3
NAFLD () 22 J5 R, A 19 E 57 NAFLD #7811y
A B AT AN AR R AR ZEET A
Ji A5, e rb i AR A i R B AR KRR TR A R AR
FE KRR A L SR A R 187 5 5 T AR R S50 = [
LR e WA S N N v e v Qe ok | W EN SN B
HepG2 4H A FAH5E

AW FE LAIE 25 18 17 R 1755 HepG2 4N it & AE g it &
T, DRI M C X NAFLD B8 J5 A4 35 4 i 38 48 i )
FHEHLH . 455 oK, HepG2 40 125 1 mmol/L i 55 g
R 1755 24 h 5, 4 A v B I 5 S 1E i, B B K-
TG &t 2 Tt , RN & BRI A2 il o s 46 5%
MR C T FUs , 4t i v A £500] s 2b | R Bk TG
Ty i PR, R SR C T )8/0 HepG2 A1 A Y A
JTE M.

JHF AU H i 5 A 25 AN T 22 b S R il 5 2 1 0 A
YEF . WF5E 3B, PPAR ol 46 78 72 1l B i Bk 7 32 55 4R
b R8T ORR 43 A S A AR v o AR A, A
WA R o, &0 B IR TR W5 5 )5 , HepG2 4 Jifd
PPARa .CPT-1.SIRT1 ,PGC-1af¥) mRNA FI#E 173k 7K
14 i £ FI% , SREBP-1c  FAS (9 mRNA FI7E 114 k7K
SRR T s 4 AR C T HUS , g EaR R ARy
25 505G (Z MR C I ¥ ) 20 i) SREBP-1¢ & FABR AN ) ,
FEW Z2 MR C BEIT PPAR i A% 312 e 24 40 B I 4
fERE ST I8 AR i BT s, DA TR g o A

Zi BTk, MR C n] 0 HepG2 20 i 1 i 5 &5
FH HCAE AL HI AT BE 5 187 PPAR o 53 % L 2 = 40 i
e 4R A RE ) A AE TG A K .
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